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ADVERTISEMEN T. 


A the * of this work i is to'render 
uſeful knowledge eaſy and entertain- 

ing, the author has ſelected the principal 
part of the experiments from the writers 
on recreative philoſophy of the laſt and 
preſent centuries ; from Baptiſta Porta to 
Ozanam and Guyot ; the laſt, eſpecially, 
has furniſhed a large number of Recre- 
ations that are new and pleaſing, and from 
him alſo are copied ſeveral figures that the 
authors of the experiments they explain 
have only deſcribed. The writers on 
Electricity have alſo contributed a conſider- 
able quantity of Recreations, and ſuch as 
for pleaſure and ſurprize are inferior to 
none. Though this work is, in general, 
a compilation, ſome original experiments 
will be here found, and the whole, per- 
haps, will appear to be delivered with 
Vor, I. „ more 
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ed in a manner more regular than has been 


ſcience are, moreover, here laid down in a 
few plain aphoriſms, ſuch as require no 
Previous knowlege, and very little capa- 
city or attention to comprehend ; fo that 


from whence they proceed, and learn, that 
far from being marvellous or incompre- 
| henſible, they are the regular and neceſ- 
ſary effects of the laws of nature. 


ii ADVERTISEMENT: 


more perſpicuity and conciſion, and digeſt- 


hitherto attempted. The principles of each 


the reader will readily diſcover, at the ſame 
time he admires the phenomena, the ſource 
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INTRODUCTION. 


MONG the various productions 
- of the preſs, thoſe that are in- 
tended for inſtructive entertainment 
ſeem to deſerve ſome degree of at- 


tention, and that as well from the 
difficulty as the utility of the enter- 
prize; for though to offer uſeful 
knowlege be ſufficiently eaſy, yet to 
render that knowlege engaging is 
oftimes extremely difficult. Man, 
careleſs, froward, ſtubborn, vain, im- 
petuous, diſdains the imputation of 


«K 2 | igno- 


iv INTRODUCTION. 


| Ignorance, and loaths the authorita- 


tive dictates of aſſuming ſuperiority. 


Should we not, therefore, endea- 


vour to render uſeful learning, not 
dull, tedious, and diſguſtful, not rug- 
ged and perplexing, not auſtere and 


imperious, but facile, bland,delightful, 
alluring, captivating ? that Philoſo- 
Phy, with his ſober garb and ſolemn 


aſpect, when led by the hand of the 
ſportive nymph Imagination, decked 
in all the glowing ever- varying colours 
of the ſkies, may gain admittance to 
the parties of the gay and carelefs; 
and while his aweful eye reſtrains the 


exuberance of her ſallies, the beams 
that dart from her radiant front may 


play upon his countenance, and difli- 
pate | 


INTRODUCTION, » 


pate the cloud that too frequently 


hangs o er his brow. 


Thus will the mind of man be pleaf- 


ingly enlarged and fortified ;. he will 
unavoidably acquire a knowlege of 
His own ignorance; and by finding the 
fallacy of what he thought moſt cer- 
tain, the evidence of the ſenſes, he will 


learn to determine with caution on the 


ſeeming convictions of the mind, and 
diveſt himſelf of thoſe prepoſſeſſions 
from whence ſo many of the evils of 


life proceed. 


Thus may he advance with tranquil 


eps thfough the flowery path of in- 


veſtigation, till arriving at ſome noble 
eminence, he beholds, with awful a- 


ſtoniſhment, the immenſe riches in the 
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vi INTRODUCTION. 


boundleſs regions of ſcience, and bb- 
comes animated to attain a ſtill more 


lofty flation ; while his heart is inceſ- 
ſantly rapt with joys of which the 
groveling herd haye no conception, | 
compared with whoſe i ignorance, the 


inſenſibility of the blind and deaf, to 


the moſt brilliant harmony of colours, 


or enchanting melody of ſounds, are 
but trifling imperfeAtions. 


© wk gh this work is principally in- 
tended for the riſing generation, yet 


they whom a criminal indulgence of 

their guardians, or a {laviſh ſubmiſ- 
Hon totheir own tyrannic paſſions, have 

plunged in ſenſuality till inceſſant fru: 
ition hath produced an unconquerable 
loathing, or till age hath deprived them 

of appetite, and nought remains of 
Goa eee life 


INTRODUCTION. vii 


fe but a wretched hankering after en- 


joyments they can never more obtain; 


even they will here find an entrance 
to new pleaſures ; they will ſee, with 
grateful admiration, that all bounteous 
Providence has ſtill in ſtore for them, 


joys poignant yettranquil, perpetually 
increaſing, yet never cloying, and that 


it depends on themſelves ſtill to pur- 
Tue, even to the utmoſt verge of life, 


2 round of variegated plea- 


Ares. 


To each volume is prefixed, a ſhort 


deſcription of the plates contained 


therein, with a reference to the page 
where they may be found; and to the 


figures | in each plate, bs annexed the 


page where ſuch figure i is fully de- 
deſcribed in the work, 
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DESCRIPTION of the PLATES. 
PLATE I. p. 20. 


Fig. 1. Neper's rods. There are eleven 
of theſe rods placed perpendicular and cloſe 


to each other: on the firſt is wrote the 


nine digits, and on the laſt nine cyphers: 
the other nine contain a multiplication 
—S—S 8 


Fig 2. Example of the manner of plac- 


\ x 
4 
* 7 
4 7 2 Jen * — 


ing the rods for multiplying and dividing. 


Fig. 3. The Chineſe ſwan pan. The 
perpendicular lines within the ſquare 


ABCD repreſent bars, that divide it into 


ſeven diviſions. The five horizontal lines 
in the upper diviſions, and the ſeven hori- 


zontal lines in the lower divifions, on 


which are ſmall black circles, repreſent 


wires; 


* 1 DESCRIPTION OF 


wires; the circles are balls moveable on 


thoſe wires, and by bringing them up to 


dhe middle bar they expreſs the ſum 1 
quired. 


The myſtical dial. The inner circle 
ILMN turns round on its center O, within 
the other circle EF G H, fo that any let- 
ter of the former may be placed againſt 
the firſt letter of the latter, as ſhall be a- 
| greed on. The letters of the one are then 
wrote ſor thoſe of the other, as in the ex- 
awple under the figure. 


LA e . l. 


The muſical cypher. The inner cir- 

cle ILMN, on which the notes are wrote, 

turns round within the other circle, as in 
the laſt Plate, and the notes are here wrote 
for the letters, as in the example under : 
the figure. 


% 
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PLATE IV. p.166. 


F Fig: 1. The machine for viſual corre- 
ſpondence ABCD, Fig. 1, is a circle of 
wood which turns on the center G: a, 6, 
f. d, are pins by which it turns round. 
Through its circumference are cut the let- 
tels of the alphabet, and between A and 
Z. is an open pace. _ 

Fig. 2, 1s the pole to which the circle 

juſt mentioned is placed by us center, near 

P. The board E F, at top, prevents any 

letter from being ſeen, except that directly 
oppoſite the ſpace in its middle. 

Fig. 3, is the machine for auricular 
correſpondence. The ſtrings to the two 
bells A and B, which are moveable on the 
croſs-piece C D, are pulled one or more 
times, according to the letter that anſwers 

to the number of ſounds. 4 


PLATE V. p. 178. 
This plate contains the primary mecha- 
nic inſtruments, or mechanic powers. 


Fig. 


: 
xii DESCRIPTION or 


Fig. 1, 2, 3,4, are levers of different kinds; 


each of the other figures have their names 
annexed to them. 


PLATE VI. p. 186. 
Fig. 1 and 2. A dial to go without 
wheels, ſpring, or weight. CD, Fig. 1, 
is the cylinder, the ends of whoſe axis, as 
they deſcend, point to the hours marked 


on the columns E F. 


1 , repreſents the internal ſtructure 


of the cylinder, which conſiſts of five di- 


viſions, 1 in three of which theie is water, 
_ expreſſed by the ſhade. 


Fig. 3 and 4. A dial to ſhow the hour 
by deſcending an inclined plane. A B, 


Fig. 3, the external appearance of the dial: 


g, a hemiſphere, on which a figure ſits 
that points to the hour. 
Fig. 4, theinternal ſtructure of the dial. 
PLATE VI p. 194. | 
Fig. 1 and 2, the inſcrutable lock. AB, 
Fig. 1, the ſcutcheon to the lock; © the 


pinion by which i it is l in any poſition. 


ABCD, 


fn FLARES - xi 

| Ade 2, the twelve wards of the 

key, which turn round the pipe and are 
fixed together by the ſcrew E. 

Fig. 3, the band- mill to grind : corn, 

&c. inceſſantly, without any animal force. 

ABCD a ſmoke-jack, that turns the rope 


EF, by which the mill 1 is kept in continu- 
al motion. 


PLATE VIII. p. 196. 


Pig. 1. a carriage to go without any ex- 

ternal force. ABCD, the figure of the 
carriage, with the perſon who rides in it, 
and the footman who drives it. 

Fig. 2, repreſents the machinery by 
which it is moved, and which is concealed 
ina box behind the carriage. CD are two 
treddles that are puſhed down alternately 
by the man behind the carriage, and by 
means of the ropes C A, D A, turn the 
wheels H, H, which being fixed on the 
ſame axis with the great wheels l, I, turn 
them alſo, 
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xiv DESCRIPTION or 
PLATE IX. p. 200. 
Fig. 1. The catapulta. AB CD, the 
frame in which the arrows are placed; 
E F the ſpring by which they are forced 
out. G the poſt to which the rope that 
bends the ſpring is faſtened. . 
5 Tip. 2. Ilie failing chariot; A B the 
ö body of the chariot; CD che fails; E the 
rudder, guided by the man at the helm A. 


PLATE: p. 206, 
Fig. 1. A carriage to fail againſt the 
wind. ABCD the body of the carriage; 
M the maſt : ; GEFH the fails; K the cog- 
wheel, that takes the teeth pla ced perpen- 
dicular to the ſides of the fore-wheels; 
R the rudder by which it is guided. 

Fig. 2. The uninvertible carriage. AB 
the body of the carriage; C the weight by 
which it is kept always upright; FGDE 
are iron circles in which it moves; P the 
door; O the window, and QR the ſhafts. 
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TH PLA T ES. xv 
P LAT E II. p. 212. 

Fig. 1. The caſe of the columnar dial. 
AC the capital, that contains the ſtriking 
part of this dial; G H is the ſhaft on which 
15 are marked the hours; H the index, that 
by its deſcent ſhows the hour. The hand 
in the circle on the baſe B, points to the 
; minute, 3 
Fig. 2, ſhows the machinery of this dial, 
A is the wheel that moves the minute 
hand, and which is turned by the u eight 
B, to which is fixed the hour hand H. 
F and G are two braſs wheels fixed on the 

axis DE. I he wheel F raiſes the end M 
of the lever MN O, and makes the other 
end, to which the hammer P is fixed, to 


ſtrike the bell Q. 
VF 
Fig. 1, is an air chronometer. AB is a 
glaſs tube; CD the frame in which it.is 
placed; E a piſton to let out the air; F the 
ſtring by which the piſton is drawn up ; 
G the handle that confines the ſtring of 
the piſton, Fig. 


xvi DESCRIPTION, &&. 
Fig. 2, ſhows the form of the — in 


the tube. 


Fig. 3, a conical roller to receive the 
ſtring to the index of a dial, when placed 


cover the tube. 1 


Fig. 4. A lamp chronometer. Aisa 
ſmall glaſs lamp, placed in the ſtand B. 
C the handle that ſupports the ſtyle H, 
and the frame DE F G, which is covered 
with oiled paper, and on which are wrote 


the figures for the hours. 2 


Fig. 5. A nocturnal dial. A and B are 


two wheels of the ſame dimenſion, and 


concentral; C a pinion; D and E two 
wheels placed on the ſame axis; F a lamp 
fixed on the edge of the wheel B; G the 


weight that gives motion to the whole 
machine. | 


Fig. 6, is a hollow cone, hs which the 


flame of the lamp F is confined to a par- 


ticular part of the wheel A. 


RATIONAL 


ARITHMETIC, 


DEFINITIONS. R 


TE ſhall not here define the pri- 
mary principles. of numbers, as 
our readers are ſuppoſed to underſtand 
the four firſt rules of arithmetic, addition, 
ſubtraction, multiplication, and diviſion; 
we ſhall therefore begin with arithmetic 
* a 


1. By the powers of any number, is 
meant the ſeveral times that number is 
| multiplied into itſelf. Thus, if 4 be mul- 
tiplied by itſelf, the product 16 will be its 
ſecond power, or ſquare; and if that ſum 
be multiplied by 4, the product 64 18 the 
third power, or cube of 4, &c. 


Vor. EW B 2. The 


*. 
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2 RATIONAL 


2. 'The root of any power is that num- 
ber from whence it firſt ſprung, or was 
multiplied : ſo the ſquare root of 16 is 43 
and the cube root of 27 is 3. 


3. When two numbers are compared 
together, the firſt is called the antecedent, 


and the ſecond the conſequent ; and the 2 


Proportion theſe numbers bear to each 
other is called their ratio. Thus, the ratio 
of 27 to q, is that of 3 to 1. 

4. When three numbers are compared 


together, if the difference between each of 


them be equal, as 2, 4, 6, or 9, 6, 3, they 


are ſaid to be in arithmetic proportion. 


TY and they have one common ra- 


tio, that is, the ſame multiplier or diviſor, 


a» 


5. If three numbers be compared to- 


as 3, 9, 27, or 64, 16, 4, they are in geo- 


metric proportion. 


6. Whenever the 3 1s double 


the antecedent, they are ſaid to be in du» 
plicate proportion ; but if the antecedent 


be double the conſequent, they are in fub- 


duplicate proportion, 


7. When 


1.1.9 


RECREATIONS. 3 
7. When any ſeries of numbers conti- 
nually increaſes or decreaſes by an ma” 

addition or ſubtraction, as 2, 4, 6, 8, &c. 
or 18, 15, 12, 9, &c. they are ſaid to bei in 
arithmetic progreſſion. 

8. When a ſeries of numbers continual- 
iy increaſes or decreaſes by one common 
multiplier or diviſor, that is, by one com- 

mon ratio, as 4, 8, 16, 32, &c. or 81, 27, 
9, 3, they are in geometric progreſſion, 

9. If over a ſeries of numbers in geo- 
metric progreſſion, there be plaeed an- 
other in arithmetic progreſſion, whoſe 
common We iS I, as thus, Is 2% 3 

2, 4, 8, 
10, 2. lee. the latter are called the in- 


dices or exponents of the former; and if 


the geometric ſeries begin with 1, the 
other muſt begin with a eder, thus, N 
O, I; 2, „ #9 En TR 
I, 2, 4, 4, ce. 3 5 
10. The ſeveral different ways that one 
number of quantities can be taken out of 
another greater number, of the lame ſort, 
B 2 are 


— 


+... WS T1 O NAI. 
are called the combinations of the former 


in the latter. Thus, the different ways, 
that three balls can be taken out of ſix, are 


the combinations of 3 in 6. 
11. All the different ways the whole of 


any number of quantities can be taken or 


diſpoſed, are called the permutations of 
that number; ſo all the different ways 


that ſix counters can be placed in- a line, 


are the permutations -of the number 6. 


APHORISMS. 


x. If two even numbers be added toge- 
ther, or ſubtracted from each other, their 
{um or difference will be an even number. 


2. If two une ven numbers be added or 


ſubtracted, their ſum or difference will be 


an even number. | 
3 The ſum or difference of an even 


and uneven number will be an _ uneven 


number. ; 
4. The product of two even numbers 


will be an even number; and the product 


of two une ven numbers will be an une ven 
number. I 


. ) 


6. The 


Y 


3 — 


"_ 5. The product of an even and un- 
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even number will be an even num- 


ber. 


De if two different numbers be diviſible 
by any one number, their ſum and their 
difference will be alſo diviſible * tha 

number. 2 


7. If ſeveral different numbers, diviſible 


by 3, be added or multiplied together, 


their ſum and their Product will alſo be 
diviſible by 3- 

8. If two numbers, diviſible by £ be 
added together, the ſum of the figures in 
the amount will be either 9 or a number 
vine by. 9. 

9. If any number be multiplied by 9. 
or by another number diviſible by 9, the 
amount of the figures of the product 
will be either 9, or a number diviſible | 


by 9. 7 
10. In every arithmetic progreſſion, if 


double the ſum of all the terms in any 
ſeries be divided by the firſt: and laſt 


term added together, the quotient will 


B 3 be 
40 


6 RATIONAL 


te the number of all the terms in that 
ſcries*, 


* 


11. In 


* This WY the following aphoriſms, relating to 
progreſſions, may be applied tomany uſeful to pur- 


poſes beſides thoſe mentioned in the courſe of this 
work, For example. 
1. A man is to goa journey of 1120 miles, 40 


of which he propoſes to ride the firſt day, and to 


increaſe the number, by an equal addition, every 


day to the laſt, when he intends to ride 100 miles, 


How long will he be going his journey? 
Le have here the firſt term 40, the laſt term 
100, and the ſum of all the terms 1200, to find the 


Humber of terms: therefore, by aphoriſm 10, if the 


double of 1120, that is 2240, be divided by 40 added 


to 100, the quotient, which is 16, will be the num- 


ber of terms, or days he will be going. 
But, by the 11th aphoriſm, if the diffetente be- 


| tween the firſt and laſt term, that is bo, be divided by 


the number of terms leſs 1, which is 15, the quotient 


4 will be the common difference, or number 'W 


miles he muſt add each day. 

A father intends to lay up Iol. toward his 
Jaughter s portion the day ſhe is a year old, and to 
increaſe the ſum as much every year as ſhall make 

| Her fortune, at the end of 20 years, l 000], W hat 
will he have to lay up the laſt year? 


Here the firſt term, number of terms, and fum of | 
the ſeries are given, to find the laſt term; there- 


fore, 


© 1 


- . LR 
Nay . 


RECREA TIONS. | 7 
11. In every ſuch ſeries, if the difference 
petween the firſt and laſt term be divided 


by 
fore by apboriſm 12, if from double the ſum of the 


ſeries, which is 2000, you ſubtract the product of 
the firſt term, multiply by the number of terms, that 


is 200, and divide the remainder, which will be 
1800, by the number of terms, the quotient go is 
the laſt term, or number of pounds he muſt lay up 


the laſt year, 


3. A gentleman orogaſes to plant a number of 
trees in his grounds, for 20 years together, in regu- 
lar progreflign, 20 the firſt year, and 100 the laſt. 
How many trees will he plant? 

By aphoriſm 13, if you multiply the firſt and laſt 
term by the number of terms, and divide the ſum 


of the two products, which is 2400, by 2, the quo- 


tient 1200 is the number of trees he muſt plant. 
4. A landlord aſks 51, a year for an acre of land, 
which the farmer thinking too much, the landlord 
offers to let him a leaſe of it, for 21 years, at id. 
the firſt year, 2d. the ſecond year, 4d. the third, and 
ſo on, doubling the ſum every year. What would 
the farmer pay the laſt year? and what would be 
the average rent for the whole term ? 

Here the 20th term (which is to be conſidered as 
the laſt, the firſt term being 1, which neither 


multiplies nor divides) will be found, by the 14th 


REES to be 1,048,576 pence, or 43691. 15. 4d. 
'B 4 which. 


: . 
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by the number of terms, leſs 1, the quo- 
tient will be the common difference be- 
tween each term of that ſeries. | 
11. If the product of the number of 
terms multiplied by the firſt term, be ſub- 
„ tracted from double the ſum of the ſeries, 
and the remainder be divided by the num- 
ber of terms, the quotient will be the laſt 
n k 
13. If the firſt Pe” laſt term be each 
multiplied by thenumber of terms, and the 
ſum of the two products be divided by two, 
the quotient will be the ſum of the ſeries. 
14. In every geometric Progreſſion, if 
any two terms be muluphes together, 


which i is the rent he will pay the laſt year, But, 
by aphoriſm 155 to find the ſum of the ſeries, che laſt 
3 term muſt be multiplied by the ratio 2, which will 
make it 2,097,152, and from that ſum, the firſt 
| term1, muſt be deducted, when it will be 2,097, I T5 
3 _ and that ſum 4 is to be divided by the ratio 2 leſs I, 

that is by 1; therefore i it will remain the Ame, and 
| conſequently be the ſum of the ſeries. Then divid- 
f ing 2,097,151 by 21, the number of years, the quo- 
tient 99,864, or 4161, 28 will de the average rent 
| for each year. 
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their product will be equal to that term 
vrhich anſwers to the ſum of their two in- 


35 4, 57 © 
dices. Thus, 1 in the ſeries, - Ph $4. 8, 16,32, 


if che third and fourth terms, 8 and 16, be 
multiplied together, the product 128 will 
be the ſeventh term of that ſeries. In like 
manner, if the fifth term be multiplied in- 


to itſelf, the product will be the tenth 


term; and if that ſum be multiplied into 
itſelf, the product will be the twentieth 


term, &c. Therefore, to find the laſt, or 


any other term of a geometric ſeries, it is 


not neceſſary to continue the ſeries beyond 85 


a few of the firſt terms. 


r any geometric ſeries, if you 
multiply the laſt term by the common 
ratio, from the product ſubtract the firſt 
term, and divide the remainder by the ra- 


tio, leſs 1, the quotient will be the ſum of 
that ſeries. 


16. In all combinations, if | from an 
arithmetic decreaſing ſeries, whoſe firſt 
term is the number out of which the com- 


 binations 


© NATION 

| binations are to be formed, and whoſe 
common difference is 1, there be taken as 
many terms as there are quantities to be 
combined; and thoſe terms be multiplied 
into each other : and if from the ſeries, 


1,2, 3» 4» &c, there be taken the ſame 


number of terms, and they be multiplied 
Into each other, andthe firſt product be di- 
vided by the ſecond, the quotient will be 


the number of combinations required. 
Therefore, if you would know how many 


ways four quantities can be combined in 


ſeven, multiply the firſt four terms of the 
ſeries, 7, 6, 5, 4, &c. together, and divide 


the product, which will be 840, by the 
product of the firſt four terms of the ſe- 
ries, I, 2, 3, 4, &c. which is 24, and the 
_ quotient 33 will be the combinations BB 


4 in 7. 


7.87%. a permutations, if the ſeries 
1. 2, 30 4, &c. be continued to as many 


terms 95 there are quantities to be chan ged, 


and thoſe terms be multiplied into each 
other, the product will be the number of 


permutations ſought. Funn if you would 
know 


_ 
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known how many permutations can be 
formed with five quantities, multiply the 
terms, I, 2, 3, 4, 5, together, and the 
product 120 will be the number of all the 
permutations “. 


Previous to the b 00 Recreations, 
we ſhall here deſcribe certain mechanical 
methods of performing arithmetical opera- 
tions, ſuch as are not only in themſelves 
entertaining, but will be found uſeful on 
ſeveral occaſions. 
The ROMAN ABACUS. 

N a board about a foot long, and of 
the form of ABCDin the follow- 
ing n draw ſeveral lines, as ab, c d, 
e h gh, &c. the number of theſe lines 
may be increaſed at b eigens. 


* * — 1 


| Amt a o 2 | 


* For farther examples of combinations and per- 
mutations, ſee Recreations XVIII. XIX. &. 


/ 
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On each of theſe lines, andonthe ſpaces 
between them, there are to be placed a 


certain number of. counters, accordipg to 


the ſum or quantity that is to be ſet down, 
'The counters on the loweſt line ſtand for 


units, thoſe on the ſecond line for tens, 


thoſe on the third for hundreds, &c. and 
the counters between the lines ſtand al- 


Ways for half the value of thoſe on the 


line next above. Therefore, if you would 
ſet down 7684, you place four counters 
on the loweſt line, eight on the next 


above, ſix on the next, and ſeven on the 
uppermoſt line. Or you may ſet down 


the ſame ſum by placing part of it on the 
lines, and the reſt between them, as you 
ſee in the ſigure. 


To add or ſubtract by this inſtrument 
is very eaſy, as nothing more is neceſſary 
than to ſet on, or take off, a certain number 
of counters; or place thoſe already on, 
higher or lower, according to the ſum that 
is to be e 
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| By this invention a perſon who has not 
learned to write may ſet down any ſum of 
money, or other quantity whatever; for 


' the counters on the ſeveral lines, inſtead of | 
tens, hundreds, &c. may ſtand for hun- 


dred weights, quarters, pounds; or for 


years, months, days, hours, &c. and, ac- 


cording to the length of the board, ſeveral 
ſums of different denominations may be 
ſet down at the ſame time. 


NEPERs RODS. 


vi D E ance piece of bras over 
or paſteboard, as ABCD, (PL I. 
be. 1.) into ninety-nine equal parts, as 


in the figure: in the nine parts next the 


left hand write the nine digits; in thoſe 
next the rigth hand write nine cyphers, 
and in thoſe at top the nine digits. Se- 
parate the remaining diviſions into two 


parts, by a line drawn from the upper 
angle on the right ſide, to the lower angle 


on the left, and on theſe diviſions write 
| DHS 
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the multiplication. table, obſerving when 
there are two figures, to place the units in 


the right hand diviſion, and the tens in the 


left. Then ſeparare the eleven columns by 
cutting them aſunder from top to bottom, 


and you will have Neper s rods or bones k. : 


"Theſe rods are to be placed! in a box of 
the length and depth of the ſquare ABCD, 
and wide enough to hold ſix, nine, or as 
many more of each ſort as you pleaſe. The 


uppermoſt figure of each rod muſt ſtandout, 


above the box, that it may be eaſily diſtin- 


guiſhed. The rods have ſometimes fi- 
gures on each of their four ſides to anſwer 
different purpoſes. On the front of the 


box there muſt be a ledge to ſupport the 


rods as they are taken out and Placed i in 


order. 


T o multiply any ſum by theſe rods, 


ſuppoſe * by 73. firſt, take out the 


| # $0 called: from the RAS: 2: Neper, baron of 


TT Merchiſton in Scotland. 


5 


index 


Oy” +. 
1 


„ 
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index rod of digits next the left hand, and 
place it againſt the ledge; then take each 
of thoſe rods that have at top one of the 
figures of the multiplicand, beginning with 
the figure 5, and place them in order as you 
will ſee in Pl. I. Fig. 2. You ard then to ſet 
down the ſum that ſtands againſt each figure 
of the multiplier, with this caution, that 
when there are two figures in any ſquare, 
you are to add that in the left diviſion tothe 
figure in the right diviſion of the follow- 
ing ſquare, beginning with the right hand 
column. For example, in the column 
that ſtands againſt 3 in the digits (Fig. 2.) 
you firſt ſet down the 8, and carrying the 1 
to the 4 in the next diviſion, you ſet down 
5; then adding the 2 on the ſecond divi- 
fion to the 2 in the third, you ſet down 
4; then adding 1 to 5, you ſet down 
6, and, laſtly, the figure 1. This may be 
done almoſt as faſt as you can copy the 
figures; and ſo of the other figures in the 


multiplier, and the operation will ſtand as 
fallows: * 3 


5486 


— 


36 -AATION AD 


5486 
8 273 


To divide by theſe rods, ſuppoſe 
748 524 by 2793, Place the rods that con- 
tain the ſeveral figures of the diviſor, with 
the index rod, in the ſame manner as in 
the laſt example, and you will have the 
product of that diviſor by each of the 
| nine digits. Then take the firſt four fi- 
gures of the dividend 7485, and look for 
that number on the rods which is the 
next leſs to it; which you will find to be . 
5 5 86, that ſtands againſt the figure 2; you 
therefore put 2 for the. quotient, and ſub- 
tracing the laſt number from the firſt, 
bring down another ak from the divi- 
dend. You then look again for the neareſt 
ſum to that, and fo on till you have taken 
down all the figures of the dividend, 

when 


FR 
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when you will find the Whole S to 
be 268. 5 | 


The CHINESE SWAN PAN. 
N the ſquare frame of wood, ABCD, 
(Pl. L. Fig. 3.) make four diviſions by the 
bars, EF and GH; and ſeparate three 
of theſe diviſions into two parts by the 
leſſer bars, ab. In each of the ſmaller 
diviſions place wires, to be taken out at 
pleaſure; and on each of che wires in the 
left-hand diviſions, ſtring a ſmall ivory 
ball, or large bead ; and on the wires on 


the right hand diviſion, place four ſuch 
balls, or beads. 5 


The balls in the left hand diviſic 08s; 
when brought up to the middle bar, 
ſtand each for five; and thoſe in the. 


right diviſions, when brought to the bar, 
ſtand for units. | 


2 The balls in the two lower diviſions 
| repreſent integers, or the whole of any 
Vor, 1 3 quan- 


| 
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quantity; thoſe on the uppermoſt wire 


ſtand for tens of ſuch integers, the next 


for hundreds, and ſo on, as is expreſſed, 


in the figure. The wires, in all the divi- 


ſions, may be increaſed to any number 
Vou think cat | | 


The balls in the four upper diviſions 


repreſent parts of integers; thoſe in the 


two diviſions next the left hand ſtand for 
tens; and thoſe in the two other divi- 
ſions, for units of ſuch parts*, 


| Now if the fund you would ſet down be. 


integers, begin with the balls in the two 
lower diviſions; for example, on the 


third row from the top bring two balls, 


of the right hand divifion, up to the mid- 


dle bar (fee the Figure); then bring up 


two on the next row, and one on the ſame 


row in the left diviſion ; next four on the 


This is not the original Swan Pan mentioned 
by Du Halde, in his Hiſtory of China, but an im- 
provement on that by Mr. G. Smethurſt, of Man- 

cheſter, publiſhed in the Gent. Mag. for 1748. 
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top row, and one on the other fide of the 
ſame row; then in the firſt row of units, 


from the bottom, and in the right hand 


diviſion, place two balls, on the ſecond 


row one, and one alſo on the ſame line in 
the right hand diviſion of tens : laſtly, on 
the third row of units place three balls. 
The balls being thus placed, if the inte- 


gers be pounds ſterling, they will expreſs 
2791. 28. 11d : If the integers be hundred 5 
weights, the furn will be 279 cwt. 2 qrs. 
IIlb. 3 02 or if they be years, they will de- 
note 279 years, 2 months, 11 days, 3 hours. 


A part of theſe balls may repreſent frac= 


tions, either vulgar or decimal; the balls 
in the firſt two diviſions of parts may 
ſtand for the numerators, and thoſe in 
the other two for denominators; or the 


numbers 1n either of theſe diviſions may 
be added to thoſe in the integers, as de- 


cimals*, 


* There may alſo be holes made in the bars where 
the dots are placed, in which pegs may be occaſionally 
put, to ſhe that thoſe numbers ſtand for fractions. 


C2 By 
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By this inſtrument all the operations of 
| arithmetic may be readily performed? ſup- 
| poſe, for example, you would multiply the 
ſum ſet down in the diviſion of integers, 
that is 279 by 3. Begin with the loweſt 
line, and ſay 3 times 2 is 6, therefore ſer 
That number up; then on the next row, 
— day 3 times 7 is 21, therefore inſtead of 7 = 
et up 1 on that line, and carry the | = | A. 
two tens to the line below, which wil! 
make the number chere 8. Then at the up- 
per line fy, 3 times 9 is 27, therefore ſet 
7 On that line, and carry 2 to the next line 
below, which will make that number 3. 80 
that the balls on the three lines will then 
expreſs 837. 


: 


If you wonlkT\ divide 279 by Js begin i in 
like manner with. the loweſt line ; but as 
3 cannot be taken in 2, you add FAY next 
number to it, and fay, the threes in 27 
are 9, therefore ſet back the 2 onthe loweſt 
line, and place 9, inſtead of 7, on the 


next line above; then at the uppermoſt 
— Une 
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line ſay, the threes in g are 3; therefore 
inſtead of 9 place 3 on that line, and con- 
ſequently the quotient will be 93. When 
there is a remainder it may be placed with 
the diviſor, as a fraction, in the upper di- 
viſions. Where there are many figures in 
the multiplicand and multiplier, the latter 
may be placed in the firſt two diviſions of 
parts, and the former and produQts in the 
diviſions of integers. Inlike manner, when 
there are ſeveral figures in the dividend 
and diviſor, the former may be placed in 
the diviſion of integers, the latter in the 
firſt two diviſions of parts, and the figures 
of the quotient, as they rife, in the re- 
maining two diviſions. 
It is well worth obſerving, that by means 
of this inſtrument a blind man may be 
taught to add, ſubtract, multiply, divide, 
and perform all the other operations of 
arithmetic, with as much certainty as an- 
orher perſon can by agures. 


C3 RECRE- 
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RECREATION 1 


Any number being named, by adding a figure 
to that number to make it diviſible * 
nine. 


F the number named be, for example, 

72, 8 57, you tell him Who names it to 
place the number 7 between any two fi- 
gures of that ſum, and it will be diviſible 
by 9. For by aphoriſm q, if any number 
be multipled by 9, the ſum of the figures 
of the product will be either 9, or a num- 


ber diviſible by 9. But the ſum of the fi- 


fiures named is 29, therefore 7 muſt be 


added to make it diviſible by g. 


You may diverſify this recreation, by 
ſpecifying, before the ſum is named, the 
particular place where the figure ſhall be 
inſerted, to make the number diviſible 


RECRE- 
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RECREATION I. 


A perſon having an even number of counters 
in one hand, and an odd number in tile 
other, to tell in which hand the odd or 
even number is. | : 


ET the perſon multiply the number 
in his right hand by an odd number, 
and the number in his left hand by an even 
number, and tell you if the ſum of the pro- 
ducts added together be odd or even. If it 
be even, the even number is in the right 
hand; but if it be odd, the even number 
is in the left hand: as is evident from the 
firſt five aporiſms. 


„53 Rn, £ Example. | 
1. Number in the 
right hand 
M.ultipliers 3 2 


# 


18 In the left 7 


e 
14 


Their ſum 68 = 


c 4 2. Num- 
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2. Wander = che? 7. In theleft 18 


eres Ig — - . . — — 2 2 
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Meultipliers 3 2 
l 21 36 
i 36 _ 
| £323 — 

Their ſum 57 a 
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A 725 making choice of ſeveral numbers, 
' another ſhall name him the number by 


which the Jum of thoſe numbers 16 divi- 


Able. 


ROVIDE a ſmall bags divided into 
two parts: in one part put ſeveral 
tickets, on each of which i is wrote a num 
ber diviſible by three, as 6, 9. 1 55 36, 63, 
120, 213, 309, &c. and in the other part 
put tickets marked with the number z only. 
From the firſt part draw a handful of 
tickets, and after ſhewing them, put them 
in again; then open the bag, and deſire 
any one to take out as many tickets as he 
| 9 thinks 


„ 


Jo find the difference between to numbers, 


RECREATIONS. 25 
thinks proper; ſhut the bag, and when 


you open it again offer the other part to 
another perſon, telling him to take out one 
| ticket only : you then pronounce that ticket 
to contain the number by which theamount 


of the other numbers is diviſible. For each 
of thoſe numbers being diviſible by 3 


their ſum alſo, by aphoriſm 75 muſt be di- 


viſible by the ſame number. 


- wr. 


2 


the greateſt of which is unknown. 


A K E as many nines as there are fi- 

gures in the ſmalleſt number, and 
ſubtract that ſum from the number of 
nines. Let another perſon add that dif- 
ference to the largeſt number, and taking 
away the firſt figure of the amount, add 
it to the laſt figure, and that ſum will be | 


5 the difference of the two numbers“. 


* See the eight aphoriſm. 
5 For 
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For example, Matthew, who is 22, tells 
Henry, who is older, that he can diſcover 
the difference of their ages; he therefore 
privately deducts 22 from 9g, and the dif- 
ference, which is 77, he tells Henry to 
add to his age, and to take away the firſt 
figure from the amount, and add it to the 
laſt figure, and that laſt ſum will he the 
difference of their ages, As thus: 


The difference between Matthew 8 
age and 99 is | 
To which Henry adding his age 35 


The ſum is JJV 


Then by taking away the firſt fi 
gure 1 and adding it to the laſt T 13 
figure 2, the ſum is 


Which added to Matthew's age 5 22 


: Gives the age of Henry, which is 35 


—— 
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RECREATION V. 


To tell, by the dial of a watch, at what 4 
any perſon intends tori iſe, 


ET the perſon. ſet the hand of the 
dial to any hour he pleaſe, an d tell 
you what hour that is, and to the number 
of that hour you add, in your mind, 12. 
Then tell him to count privately the num 
ber of that amount upon the dial, begin- 
ning with the next hour to that on which 
he propoſes to riſe, and counting back- 
wards, firſt reckoning the number of the 
hour at which he has placed the hand. An 
example will make this plain. 


Suppoſe the hour at which he intends to 
riſe be 8, and chat he has placed the hand 
at 5. You add 12 to 5, and tell him to 

count 17 on the dial, firſt reckoning 5, 
the hour at which the index ſtands, and 
counting backwards from the hour at 
which he intends to riſe, and the number 
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17 will neceſſarily end at 8, which ſhews 
that to be the hour he choſe, 
That the hour at Which the counting 
ends muſt be that on which he propoſed 


to riſe, will be evidenton a little reflection; 


for if he had began at that hour and count- 


ed 12, he would neceſſarily have come to 


it again; and calling the number 17, by 
adding 5 to it, only ſerves to diſguiſe the 


matter, but can make no ſort of difference 


in the counting. 


0 


R ECREA TION VI. ; 


A perſon choofong any to, out of ſeveral 


given numbers, and after adding them to= 


gether, ftriłing out one of the figures from 


the 1 to tell what that figure Was. 


. 75 1 numbers muſt be offered as are 5 


diviſible by g ; and when any two of 
them are added together there muſt be no 


cypher in the amount : the figures of that 
amount, 


at” \ 


J » 
5 
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amount, moreover, muſt make either 9 or 
18. Such are the numbers following; 
36, 63. 81, 117, 126, 162, 207, 216, 
252, 261, 306, 315, 360, and 432. 


Theſe numbers muſt be wrote on cards ; 
and when any two of them are added to- 
gether, if a figure be ſtruck out of the 
ſum, it will be what would make the other 
figures either ꝙ or 13. For example; if a 
perſon choſe 126 and 2 52, their ſum will 
be 378, from which if he ſtrike out the 7, 
the remaining figures 3 and 8 will make 
11, to which 7 muſt be added to make 18. 


--KKOCREA TION: YE... 
Two perſons chooſing two numbers, and mul- 

tiplying them together, by knowing the 
loft figure of the product to tell the other 

figures. N 

13 number 73 be multiplied by the 

= numbers of the following arithmetical 

progreſſions, 3» 6, 9, 12,154 18, 21, 24, and 
27, 
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27, their products will terminate with the 


nine digits in this order, 9, 8, 7, 6, 5, 4. 
3, 21; the numbers being as follows, 219, 


438, 057, 876, 1095, 1314, 1533, 1752» 
1971 ; therefore put into one of the divi- 
ſions of the little bag, mentioned in the 
third Recreation, ſeveral tickets marked 


with the number 73, and into the other 
part of the bag the numbers 3, 6,9, I2, 
15,18, 21, 24, and 27. 


Then open that part of the big where 


are the numbers 73, and deſire a perſon 


to take out one ticket only, then dextrouſ- 
ly change the opening, and deſire another 
perſon to take a ticket from that part; and 
when they have multiplied their two num- 


bers together, by knowing the laſt figure 
of the product you will readily tell them, 


by the foregoing ſeries, what the other fi- i 


gures are. 
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RECREATION VII. 
The Magical Century. 

FF the number 11 be multiplied by any 

one of the nine digits, the two figures 


of the product will Oy be ſimilar, As 
= follows : : 


%% 16 10 00 00:00 11 
V TT SN 


11 22 33 44 55 66 77 88 99 
Place a parcel of counters on a. table, 
and propoſe to any one to add, alternate- 
ly, a certain number of thoſe counters, 
till they amount to a hundred, but never 
to add more than 10 at one time. You 
tell him, moreover, that if you ſtake firſt 
he ſhall never make the even century, but 

you will. In order to which you muſt firſt | 
ſtake 1, and remembering the order of the 
above ſeries, 11, 22, 33. &c. you con- 
ſtantly add, to what he ſtakes, as many as 
9 will make one more than the numbers of 
4 | that ſeries, that! is, as will make 12, 23, 34, 
ll &c. 
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Ec. till) you come to 89, after which the 


_ other party cannot make the century im- 
ff, or prevent you ffom making it. 


If the other party has no kauictye of 
numbers, you may ſtake any other num- 
ber firſt, under ten, provided you take 
care to ſecure ſome one of the laſt terms, 
as 56, 67, 78, &c. 


This Recreation may be performed wich 
other numbers; and in order to ſucceed, 
you muſt divide the number to be attain- 

ed, by a number that has one digit more 
than what you can flake each time, and 
the remainder will be the number you 
muſt firſt take. Obſerve, that to be fure 
of ſucceſs, there muſt be always a re- 
mainder. Suppoſe, for example, the num- 
ber to be attained is 52, making uſe of a 
pack of cards inſtead of counters, and that 
you are never to add more than 6; then 
divide 52 by the next number above 6, 
that i is, by 75 and the remainder, which 
x 18 
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is | 3, will be the number you muſt ſtake 


firſt ; and whatever the other ſtakes, you 


| muſt add as much to it as will make it 
equal to the number by which you di- 
' vided, that is, 7. Therefore if his firſt 


ſtake be 1, you muſt ſtake 6, &c. ſo that 


your ſecond ſtake will make the heap 10, 
your third ſtake will make it 17, and ſo 


on, till you come to 45, when as he can- 


not ſtake more than 6, you muſt make 
the number 52. 


In this, as in the former caſe, if the 
other perſon have no knowledge of num- 


bers, you may ſtake any number firſt un- 


der 7 ; or you may let him ſtake firſt, only 


taking care to ſecure either of the numbers 


IO, 17, 24, 31, &c. after which he cannot 


make 52, if you conſtantly add as many 


to his ſtake as will make it 7. 


Vo“. I. : D 1 R E- 


F 


Th e Cofeerate Counters. 


YRESENT to three perſons a ridg,” 4 
|S. ſeal, and a fnuff-box, of which defire 
each perſon to chuſe one, privately, Fhe 
three perſons you diſcriminate in your 
mind by the letters A, E, I, and by the 
ſame letters you diſtingniſh the ring, the 
ſeal, and the box. Provide 24 counters, 
of which give the firſt perſon A, 1, the ſe- 
cond perfon E, 2,andthe third perfon I, 3. 
Put the 18 remaining counters on the table, 
and let him that has thering take as many 


counters more as he already has; him that 
has the ſeal take twice as many as he has, 
and him that has the box four times as 
many. While they are taking the coun- 
ters you retire out of ſight, and when they 
have done you return, and caſting your 

eye on the table, take notice how many 
counters are he 
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The remaining counters wilt be _ | 


1, 2, 3, 5, 6, or 7, which you are to re- 
fer to the vowels in the 3 of "4 


following verſe. Lat, 
1 2 3 5 6 
Par r fer—Ce far—) ja dis—de vint—si grand 
5 
prince. 


If chere be but one counter OY the two 
vowels in the ſyllables par fer denote that 


the firſt perſon has the ring, to which you 
have aſſigned the letter A; the ſecond per- 
ſon has the ſeal, to which you have aſ- 


 Ggned the letter E; and conſequently the 


third perſon muſt have the box. In like 
manner, if there be fix counters remain- 
ing, the two vowels in the ſyllables # 


grand, ſhew that the firſt perſon has the 
box, denoted by the letter I; the ſecond. 


perſon has the ring, to which the letter A 


18 aſſigned and conſequently the third 


perſon has the ſeal: and ſo of the reſt. 


8 


D 2 9 


W 
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It appears by aphoriſm 16, that the 
three articles can be taken only fix dif- 


ferent ways. Now each of theſe ways ne- 


ceſſarily changes the number of counters 


to be taken by the three perſons : from 
hence it follows, that the counters re- 
maining on the table will alſo be of ſix dif- 
ferent numbers the vowels in the ſyllables 


of the verſe ſerve only to aid the memory 
in diſcovering the manner in which the 


three articles are — 


RECREATION X. 


al perf privately Slaps on any number, to 


tell him that number. . 


AFTER the perſon has 6 on a num- 
ber, bid him double it and add 4 to 


that ſum, then multiply the whole by 5; 
to the product let him add 12, and multi- 
ply the amount by 10. From the ſum of 
the whole let him deduct 320, and tell 
you the remainder, from which, if you 


. 


| CAE 

WW 4 

e 
e 
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cut off the two laſt figures, the number 
that remains will be that he fixed on. 


Example. 
Let the number choſe be 8 7 


Which doubled is — — 14 


And 4 added to it makes — 18 
Which multiplied by 5, gives 90 
To which 12 being added, it is 102 
That multiplied by 10, makes 1020 
From _ which deducting 320, the 
remainder is — — _ > 
And by ſtriking off the two cy 
phers, it becomes the original 5 


number — — 


"REC REATION XI. 
＋. bree dice being thrown on a table, to tell 
the number of each of them, and the order 
in which they land. 


ET theperſon who has thrown the dice 
double the number of that next bis 


left band, and add 5 tothat ſum; then mul- 


tiply the amount by 5, and to the product 


ada the numberof the middledie; then let 


D 3 . the 
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the whole be multiplied by 10, and to that 
product add the number of the third die. 
From the total let there be ſubtracted 2 50, 
and the figures of the number that re- 
mains will anſwer to the points of the 
| three dice as they ſtand on the table, 
Example. | 
5 3 Suppoſe the points of the three dice 
thrown on the table tobe 4, 6, and 2. 
Then the double of the firſt die will be 8 
To which add — — 


— — —— —1 - 


pr ena gras Aly ARR 


— — — — 


That ſum multiplied by 5 will 3 
To which add the number ofthe mid- 


dle die — —.— — 


And W the ſum by EF 2 


To that orodutt add the number of) ; "1 

the third die — 8 9 1 

! | +: ; 7 8 9 

And from the total ſubtracting 20 
The three remaining figures 4502 
will anſwer to the numbers on the dice, 

and ſhew the order in which they ſtand; 1 

RE CR E . i 
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RECREATION XI. 


7 0 tell the WE 24 a perſon has fixed on, 
 "worthout aſking him any queſtions. 


I E perſon having choſe any num 
ber from 1 to 15, he is to add 21 to 
that number, and triple the amount. Then, 
1. He is to take the half of wine 5 
and triple that half. 5 
_ To takethehalf of thelaſt triple, and 
triple that half. 
3. Take the half of the laft cniple. 
4. Take the half of that balf. _ 


In this operation it appears there are 
four caſes or ſtages where the half is to be 
taken: the three firſt are denoted by one 

of the eight following Latin words, each 
Word being compoſed of three ſyllables, 
and thoſe that contain the letter z, refer to 
thoſe caſes * where the half cannot betaken 
« Theſe caſes being different in all the numbers 


that can be choſe, they are thereby diſtinguiſhed. 
„ = without 
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Example. 


Suppoſe the number choſe to be 9g 
Io which is to be added 1 
eee eee 
Then the triple of that number is 30 
The half of which is "Fg 15 
The triple of that half muſt be 45 
And the half of that“ 23 
The triple of that half 69 
The half of that * | * 
And the half of that ba 18 


While the perſon is performing the 
operation, you remark, that at the ſe- 
cond and third ſtage he is obliged to add 
1, and conſequently that the word ob-fin- 

git, in the ſecond and third ſyllables of 
Which is an 7, denotes that the number 
muſt be either 1 or 9; and by obſerving 
that he cannot take the laſt half without 
adding 1, you know that it muſt be the 


MS. At all the ſtages thus marked, 1 muſt be added 
in order to take the half without a Oo RT OR 
_ number 


4% RATIONAL 
number in the ſecond column. If he 
| ſhould make no addition at any one of the 
four ſtages, the number he choſe muſt be 
= 1 5, as that is the only number that has no 
fraction at either of the diviſions. 


— 


OLI EEE 
— 
— 5 
2 DOLCE — 
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| RECREATION XII. 

. Thirty ſoldiers having dſerte, feen of 
whom are to be puniſhed ; ſo to plate the 
whole number in a Ting, that you' may 


1 any fifteen you pleaſe, and it. 
to be the effect of chance, 


* 


i 


\HE men muſt be placed according to 
4 the numbers annexed to the vowels 
in the words of the following verſe : 
Po-pu-le-am vir-gam ma-ter re-gi-na 
v.45 %;% ...$. 4 12 42 Z. 4 
fe-re-bat. 
5 3.8 1 oe 

Therefore you Place 4 of thoſe you would 
fave firſt, then 5 of thofe you would pu- 


niſh, then 2 of thoſe to be ſaved, and 1 
MT. 
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to be puniſhedz and ſo on“. You then 
enter the ring, and beginning with the 
frft of che four men you intend to ſave, 
you tell 9, and the ninth man is turned 
out to be puniſhed. You go on telling 9 
more, and the ſecond 9 will fall on one you 
intend to puniſh ; and ſo of the reſt. 

RECREATION xv. 
Some perſon in company having put a ring 
pPrivately on one of his fingers; to name 

the perſon, the hand, the Anger, and the 
Je nt, on which it is placed, | 
ETa third perſon double the number 

of the order in which he ſtands who 

has the ring, and add 5 to that number; 
then multiply that ſum by 5, and to the 
product add 10. Let him next add 1 to 
the laſt number if the ring be on the right 


hand, and 2 if on the left, and multiply 
the whole by 10: to this product he muſt 


* You: wat obſerve that each. yowel denotes the | 
number that is to be placed, as 1, e 25 i 3 Ke. 


add 


44 „ RAT VONAL 
addthenumber of the finger (counting the 

thumb as the firſt finger) and multiply the 
whole again by 10. Let him then add 
the number of the Joint; and, laſtly, tothe 
whole join 3 5. 


He is then to tell you the amount of the 
whole, from which you are to ſubtract 
3535, and the remainder will conſiſt of 
four figures, the firſtof which will expreſs 
the rank in which the perſon ſtands, the 
ſecond the hand (the number 1 ſignifying 
the right hand, and 2 the left), the third 
number the finger, aud the fourth che a 
Joint. 


Example. 
Suppoſe the perſon who ſtands the third 


in order has put the ring upon the ſecond 
Joint of the thumb of his left hand ; then 


| 


i 


ſſh 


— — 
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The double of the rank of the third 


To Which A R 
Multiply the ſum by ee, 

an a eee -- 
To which add V 
And the number of the left hand 2 
Which being multiplied by e 

3 eh 670 

To whichadd the number of the thumb 1 

N 8 577 
And multiply again . i IO 

1 6710 | 
Then add the number of the} joint 2 
And laſtly the number „„ 

| 255 [> wh 6747 
From which deducting W | $4 
The remainder 1s 3212 


Of which, as we have ſaid, the 3 denotes 
the third perſon, the 2 the left hand, the 
1 the thnmb, and the laſt 2 the ſecond Joint. 


* 
— Sk 
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OF ARITAMETICAL MAGIC SQUARES. 

Magical ſquare of this ſort conſiſts of 
numbers in arithmetic progreſſion, 
ſo diſpoſed in parallet and equal ranks, 
that the ſum of each row, taken either 
perpendicularly, horizontally, or diago- 
nally, 1 is equal; as in the ſecond figure. 


Fig. I. "Fig; a, 

Natural ſquare. Magical ſquare. 

A G ot B 
1 2 3 4 „ e 
667, N die 4:13 25; 816 
EII 12 13 14 15F 17 $13 21 9 
16 17 18 19 20 10 18 1 1422 
21-22 23 24 25 23 6.19 215 
C H „„ at at 


* 


Any five of the ſums in this magic ſquare 
taken in a right line, make 65. You will 
obſerve that the five numbers in the dia- 
gonals AD and BC of the magical ſquare, 
anſwer to the horizontal and vertical ranks 
E F and GH inthe natural ſquare; and that 
Iz is the central number of both ſquares. 
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"To form a magieal ſquare, firſt tranſ- 
poſe the two ranks in the natural ſquare, 
juft mentioned, to the diagonals of the 
magic ſquare; then place the number 1 
under the central number x 3, and the num- 
ber 2, in the next diagonal downward. 
The number 3 ſhould be placed next in 
the ſame diagonal line ; but as there! is no 
room in the ſquare, you are to place it in 
that part it would occupy ifanother ſquare 
were placed under this. For the ſame rea- 


= fon the number 4, by following the dia- 


gonal direction, falling out of the ſquare, 
it is to be put in the part it would hold 
in another ſquare, placed by the fide of 
this: you then proceed to the numbers 5_ 

and 6, ſtill deſcending ; but as the place 
6 ſhould hold is already filled, you then 
go back to the next diagonal, and conſe- 
quently place the number 6 in the ſecond 
caſe under the number 5, fo that there 
may remain an empty caſe between the 
two numbers. The ſame method is to be 
taken whenever you find a caſe already 
filled. You 
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Lou proceed in this manner to fill all 
the empty caſes in the angle where the 
number 15 is placed; and as there is no 
5 place for the number 16 in the ſame dia- 
Sonal deſcending, you muſt place it in the 
Part it would hold in another ſquare, and 
continue the ſame method till all the caſes 
are filled. This method will ſerve equally. 
for all ſorts of arithmetic progreſſions com- 


: "I 0 5 of odd numbers“; thoſe compoſed 


of even numbers being too complicate. and 
abſtruſe for recreations. 


* M. Ozanam, - who has wrote very artig 
on aſmdgical ſquares, obſerves, that the Egyptians, 

and the Pythagoreans, their diſciples, held them in 
great veneration. They were dedicated by them, 

he ſays to the ſeven planets. Saturn had a ſquare 
of nine caſes. aſſigned him; Jupiter, one of 16 
caſes; Mars, one of 25; Venus, 49; and Mercury, 
64 caſes: to the Moon they gave a ſquare of 81 
caſes; and to the Deity, one of a ſingle caſe, as 


unity can neither be multiplied nor divided, but is 
for ever unchangeable. 
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RECREATION XV. 


The ſeries of numbers from 1 to 25 being 
<orote on that number of cards, after you 
have ſhuffled them, to deal them to five 

' perſons, either by twos or threes,. at the 
option of the parties, and the amount of 
the numbers on each one's cards to be the 

9 tow NT 5 

I ; I x diſpoling theſe cards you muſt have 

I recourſe to the magical ſquare in the 

laſt Recreation, and obſerve to put the two 

cards that have the numbers 11 and 4 at 
top ; thoſe cards that have 24 and 12 next, 
and ſo continue, by 2 and 2, to the laſt. 
number of that rank, 16, which muſt be 

| wrote on a card a little wider than the reſt. 

You muſt follow the ſame method with 

the next three numbers 17, 16, 2 4, and 

ſo on to the laſt three , 22, 15, as is ful- 
ly explained in the following table. 
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ner we ſhall explain farther on, when we 


treat of the combination of cards, you 
offer to deal them by twos or threes firſt : 


if it be required to deal them by twos firſt, 


there is no occaſion to cut them; but 
if they ate to be dealt by threes, they 
muſt be cut, that he who cuts them 


may divide the pack exactly in that part 


where the wide card is, and that the fifteen 
cards that were at bottom may be at top. 
Obſerve, you muſt feel the cards before 


you deal, in order to know if they be cut 


at the wide card; if not, they muſt be cut 
again, or you may cut them yourſelf. 


lis dine the foregoing table, which 
18 1 after the magic ſquare, that the 


numbers on each perſon's cards muſt ne- 


ceſſarily amount to the ſame number, ſix- 


ty- five. 
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RE CREATION XVI. 
To deal the 32 cards of the game of piguet ts 
four perſons, after you have ſhuffled them, 

and the parties have choſe whether you 
ſhall deal by twos or threes ; in ſuch man- 
ner, that all the cards in each perſon's 
| hand ſhall be of the fame furs. 


IRST, diſpoſe the cards in the follow- 
ing order, and obſerve that the eighth 
card mult be a little larger than the reſt. 


x: Fig 

: = of Hearts. Firſt perſon, 

, Light Spades. Second perſon. 

1 Fight | Diamonds. Third perſon, 

4 3 Clubs. Fourth perſon. 
wide card 

9 King 

3 Eight i Frans Firſt perſon. 

11 Nine 

12 Ace 

13 Knare (Spades Second perſon. 

5g 08 THR 


8 15 Ace 
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RE. 

16 Seven Diamonds. Third perſon. 

17 Nine 23 

18 King 

1 ˙ cu. Fourth perſon. 

20 Nine 

21 ueen 

22 Knave rien Firſt perſon. 

| | 

24 Jueen 2 
Tz | Mine: lepades. Second perſon. | 
26 Seven | 

27 King | 

=. ween {Diamonds Third perſon. - 

29. ' Tea 

J 

31 Eight Clubs. Fourth perſon. 

32 Seven „ 


You then follow the ſame method as in 
the preceding Recreation : if the cards are 
required to be dealt by twos firſt, they are 
not to be cut, but you deal, once two and 
twice three, If they are to be dealt by | 
threes firſt, they muſt be cut at the place 
of the wide card, and then dealt by twice — 
three and once two. | | 
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H E fame method we have given for 
filling up the caſes or diviſions of 


an arithmetic magic ſquare, is to be fol- 
| lowed in theſe. We ſhall confine ourſelves 
here to examples of the three following 
geometric ſquares, containing nine divi- 
ſions each which are filled up with three 
different progreſſions, applicable to the 


following Recreation. 


Fig. 1. Fig. 2. 
| 161512] 4 24/765] 6 

81 321128] | 12] 48|:92 
256 2| 64 384 31 90| 


| 


7 


224 


You will obſerve, that in every geome- 
tric ſquare the product of the numbers in 
each row, whether taken vertically, hori- 
zontally, or diagonally, is conſtantly the 
ſame. | 


RECRE- 
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RECREATION XVII. 


5 pweral dj ;fferent numbers being wrote upon 

cards, to ſhuffle them, and deal the whole, 
or part of them, to three perſons, in ſuch 
manner that each one multiplying the num- 
bers on his cards together, the product of 
each perſon's cards ſhall be the ſame ; and 
to repeat the recreation after having ſhuf- 
fed the cards a ſecond time. 


W RITE upon ſeven-and-twenty cards 
the numbers that are in the fore- 
going ſquares, and diſpoſe themi in the fol- 


lowing order ; 


I 3 
2 512 
5 
: 2 
r 32 
6 128 
256 
5 
9 wide card 64 
Ed | 
11 768 
12 3 
E 


Firſt perſon. 
Second perſon. 


Third perſon. 


1ſt perſon. 


2d perſon. 


3d perſon. 


1ſt perſon. 
2d perſon, 


3d perſon. 


1ſt perſon. 


2d perſon. 


3d perſon, 
1 


— — 
— m — — 


—— 


— — 
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13 12 Firſt perſon. 
1 48 Second perſon. 
15 192 Third perſon. 
ö 384 iſt perſon. 
JJ 
18 wide card 96 3d perſon. 
ö 56 iſt perſon. 
20 . - Wl 20 pero. 
2 14 3d perſon. 
22 28 1ſt perſon. 
1 112 2d perſon. 
24 en - 3d perion. 
by 896 1ſt perſon. 
26 r "26 perfon. 


27 wide card 224 3d perſon. 


You obſerve that the gth, 18th, and 
27th cards are to be wider than 
that the cards being cut in thoſe parts the 
numbers may not be diſarranged. It is 
plain likewiſe, from this diſpoſition of the 
cards, that if they are dealt to three per- 
ſons, one by one, or three together, they 
muſt each have one of the ranks of num- 
bers in the magic ſquare. 


In 
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In order to repeat this recreation, it is 
only neceſſary to put the cards that. 
have been dealt on the top of the pack, 
and in ſhuffling the cards take care not to 
ſhuffle the nine bottom cards. The pack 
being then cut at the wide card that is at. 
the top of the loweſt range of cards, they. 
are then placed at top, and ſerve for the 
ſecond recreation, which will appear the. 
more extraordinary, as the product then 
will not be the ſame as before. 
A Recreation of the ſame kind may be 
| performed with numbers in arithmetic 
progreſſion, taken, in like manner, from 
a magical ſquare; and that will be the 
more agreeable, as the numbers on the 
cards will then require to be added only, 
not multiplied, 


RE CRE. 
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RECREATION XVIII. 

To find the number of changes that may be 

rung on twelve bells, 

FF apears by the 17th aphoriſm, that 
nothing is more neceſſary here, than to 

multiply the numbers from 1 to 12 conti- 

nually into each other, in the following 

manner, and the laſt product will be the 

num ber ſought. | 


a — ͤmAũ — 


— a —— a — - — 
— ——— . — — 
> : 3 ww — N * * 


— 


9 2 


_ 


+ R a N I 


| 
| 
| 
| 
| 
| 
| 
| 
| 


F 


8 
08 


— 
0) 
O 


* 


I 


ef 


479,001,500 
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RECREATION XIX. 


Suppoſe the letters of the alphabet to be wrote 
fo ſmall that no one of them ſhall take up. 
more ſpace than the hundredth part of a 
Square inch: to find how many ſquare 
yards it would require to write all the 
permutations of the 24. letters in that 


Size. 


BY following the ſame method as in the 
laſt Recreation, the number of permu- 
tations of the 24 letters will be found : 
to be eo, > ; 

62,044,840, 173,323, 943.936, 00 
Now the inches in a ſquare yard being 
1296, that number multiplied by 100 
gives 129600, which is the number of letters 
each ſquare yard will contain; therefore if 
we divide62,044,840,173,323,94 3,936,000 
by 129600, the quotient, which is 
478,74.1,050,720,092,160, will be the 
number of yards required, to contain the 
above mentioned number of permutations; 
| | But 


4 
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But as all the. 24 letters are contained in 

every permutation, it will require a ſpace 

24 times as large, that is 

11,489,785, 217, 282, 21 1,840. | 
| | Now the number of ſquare yards contain- 
j 5 ed on the ſurface of the whole earth is 
„ but 617, 19, 43 5, oo8, ooo, therefore it 
| would require a ſurface 18620 times as 
| large as that of the earth to write all 
5 the permutations of the 24 letters in the 

ſize above mentioned. 


RECREATION XX. 


To find how many different ways the elde 2 
band at fiquet may tale in his five cards. 


HE eldeſt hand rid twelve cards 
dealt him, there remain twenty cards, 
any five of which may be in thoſe he 
takes in; conſequently we are here to 
find how many ways five cards may be 

taken out of 20: therefore by, aphoriſm 

16, if we multiply 20, 19, 18, 17, 16, 
into each other, which will make 1860480, 

1 
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and that number be divided by 1, 2, 3, 4. 
5, multiplied into each other, which make 
120, the quotient, which is 15 504, will 
be the number of ways five cards may be 
taken out of 20. From hence it follows, 
"that it is 15503 to 1, that the eldeſt hand 
does not take in any five certain cards. 
RECREATION XXI. 
Jo find the number of deals a perſon may 
play at the game of whiſt without ever 
holding the ſame cards twice. _ 
IME number of cards played with at 
' whiſt being 52, and the number 
dealt to each perſon being 1 3. it follows, 
that by taking the ſame method as in the 
laſt Recreation, that is, by multiplying 32 
by 51, 50, &c. ſo on to 41, which will 
make 3, 95 4, 242, 643, 911, 239, 680, ooo, and 
then dividing that ſum by 1, 2, 3, &c. to 
13, Which will make 6, 22), oz0, 8 oo, the 
quotient, which is 635, 0 13, 5 59,600, will 
be the number of different ways thirteen 
| 1 cards 
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The conſtruction of this table is very 


The line A a conſiſts of the firſt 


ſimple. 


The line Ah conſiſts 


twelve numbers. 


every where of units ;.and ſecond term 3, 


of 


7 
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of the line Be, is compoſed of the two 
terms 1 and 2 in the preceding rank: 
the third term 6, in that line, is formed 
of the two terms 3 and 3 in the preceding 
rank: and ſo of the reſt; every term, 
after the firſt, being compoſed of the two 
next terms in the preceding rank: and 
by the ſame method it may be continued 

to any number of ranks. To find by this 
table how often any number of things 
can be combined in another number, un- 
der 13, as ſuppoſe 5 cards out of 8 ; in 
the eighth rank look for the fifth term, 
which is 56, and that is the number 
required, = 


Though we have ſhewn 1n the forego- 
ing Recreations the manner of finding the 
combination of all numbers whatever, yet 
as this table anſwers the ſame purpoſe, 
for ſmall numbers, by inſpection only, it 
will be found uſeful on many occaſions ; 
as will appear by the following Recrea- 
tionk.- 8 

5 RECRE- 
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RECREATION XXI. 
To find how many different founds may be 
produced by Ari king on a barpfichord 7 
or more of the ſeven natural notes at the 


; ſame time. 
1. HE combinations of two in; 
ſeven, by the foregoing > 21 
angle are 


2. The combinations of 3 in 7, are 35 
1 The combinations of 4 in 7, are 35 
4. The combinations of 5, are 21 
5. The combinations of 6, are 1 
6. The ſeven notes all together 9 


Therefore the number of all the Gs ey 
| ſounds will be 


RECREATION XXIII. 
| Take four ſquare pieces of paſteboard, of the 
fame dimenſion, and divide them diagonally, 
that is by drawing a line from two oppoſite 
angles, as in the figures, into 8 triangles ; 
Paint | 
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paint 7 of theſe triangles withthe primitive 

colours, red, orange, yellow, green, blue, 
indigo, violet, and let the eighth be white. 

To find how many chequers or regular four- 

 foded figures, different either in form or co- 

lour, may be made out of thoſe eight triangles. 


13 by combining two of theſe tri- 

angles there may be formed either 
the triangular ſquare A, or the inclined 
ſquare B, called a rhomb. Secondly, by 
combining four of the triangles, the 
large ſquare C, may be formed; or the 
long ſquare D, called a parallelogram. 


3 Now the firſt two ſquares, conſiſting of 
two parts out of 8, they may each of them, 
TTT by 
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by the eighth rank of the triangle be taken 
28 different ways, which makes 56. And the 


laſt two ſquares, conſiſting of four parts, 


may each be taken by the ſame rank of the 


triangle 70 times, which makes 140 


To which add the foregoing number 56 
and the number of the different 


ſquares that may be formed of 19 6 | 


the eight triangles, will be 
RECREATION XXIV. 


A man has 12 different ſorts of flowers, 
and a large number of each fort. He 3s 
defirous of ſetting them in beds or flouriſhes, 


in his parterre. Six flowers in ſome, 7 in 


others, and 8 in others; ſo as to have the 


greateſt variety poſſible ; the flowers in 


no two beds to be the ſame. To find how 


many beds he muſt have. 


by the laſt rank of the tri- 


1. HE combinations of 6 in 12 
* * 
TY.” are - - 


2. The combinations of 7 in 12, are 792 


3. The combinations of 8 in 12, are 495 


Therefore the number of wy 
2211 


mult be 
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RECREATION XXV. 
Te find the number of chances that may be 


thrown on tuo dice. 


s each die has 6 faces, and as every 
face of one die may be combined 
with all the faces of the other, it follows, 
that 6 multiplied by 6, that is 36, will 
be the number of all the chances: as is 
alſo evident from the following table. 


Numb. 4 Womb. of 


Points. chances. points. 
211.10 41 | e 
3% LE: -- 
43.23.1013 3 12 
54˙11.43˙2 2.3 14 20 
603.3511. 4. © 30 
76.11.65. 2 2.504.303. 46 | 42 
8:4+4/0.2|240|5+3]3Z-5{] | 5 40 | 
910.313-6|5-4/4+5\ 4 36] 
105. 56.4 4.6 3 30 
110.5 5.6 2 22 
1206.60 1 1 
8 


It appears by this table, 1. That the 
number of chances for each point con- 
tinually encreaſes to the point of ſeven, 


F 2 5 Dp and 


6 © RATIONAL. 
and then continually decreaſes till 12: 
therefore if two points are propoſed to be 


thrown, the equality, or the advantage ; 


of one over the other, is clearly viſible *, 
2. The whole number of chances on the 
dice being 252, if that number be di- 
vided by 36, the number of different 
throws on the dice, the quotient is 7: 

it follows therefore, that at every throw 

there is an equal chance of bringing ſeven 
points. 3. As there are 36 chances on 
the dice, and only 6 of them doublets, 


it is 5 to 1, at any one throw, againſt 
| throwing A doublet. 


1 By the ſame method the number of 
chances upon any number of dice may be 
found: for if 36 be multiplied by 6, that 


* It is eaſy from hence to determine whether a 
bet propoſed at hazard, or any other game with 
the dice, be advantageous or not ; if the dice be 
true : which, by the way, is rarely the caſe for any 
long time together, as it is ſo eaſy for thoſe that are 
poſſeſſed of a dexterity of hand to change the true 
dice for falſe. 


REI 
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product, which is 216, will be the chances 
on 3 dice; and if that number be mul- 


tiplied by 6, the product will be the 
chances on 4 dice, &c. 


RE CREATION XXVII. 


To diſcover the number of points on 3 cards, 
placed under three d. * parcels o 
cards. So 

OVV are firſt to agree that the ace ſhall 


"tell eleven, the pictured dards ten 
each, and the others according to their 
number of points; as at the game of pi- 
quet. Then propoſe to any one to chooſe 
3 cards, and over each of them to put as 
many cards as will make the number of 
the points of that card 15. Suppoſe, for 
example, he chooſe a 7, a 10, and an 
ace : then over the.7 he muſt place eight 
cards : over the 1 o, five cards, and over 
the ace, four. Take the remainder of the 
cards, and ſeeming to look for ſome card 


among them, tell how many there are, 
3 1 : and 
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and addicg 16 to that number, you will 


have the number of points on the three 
cards. As in this inſtance, where there 

will remain 12 cards, if you add 16 to 
hat number it will make 28, which 
is the number of Points on the three 
cards“. a 


R ECREATION XXVII. 
The ten duplicates. 


AKE twenty cards, and after any. 
one has ſhuffled them, lay them down 
by pairs on the board, without looking 3 
Ss them. Then deſire ſeveral perſons to 
| look each of them at different pairs, 
and remember what cards compoſe them. 
You then take up all the cards, in the 
order they lay, and place them again on 
the table, according to the order of the 
letters in the following words. 
* If this Recreation be performed with a pack of 


40 adrilte cards, the number adced to the remaining 
cards muſt be eight. 


11 12 13 14 15 5 
E 6:1: 
16 17 18 19 20 


Now you will obſerve that theſe words 
contain ten letters e or ten pair 
of letters. Therefore you aſk each per- 
ſon which row, or rows, the cards he 
looked at are in; if he fay they are in the 
firſt row, you know that they muſt be the 
ſecond and fourth: if in the ſecond and 
fourth rows, they muſt be the ninth and 
nineteenth, and ſo of the reſt. ; 
0 Theſe words convey no meaning. The laſt 
word is ſometimes wrote Cœcis; but that being no 
Latin word, can make no ſenſe with the others, 
If, indeed, it was Czcis, a ſort of ſenſe might 
de made out: but then the æ would by no means 
anſwer the e in Nomen, as it muſt do to perform 
the Recreation, 


” ans 


F 4 ; ny 


A 
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RECREATION xxvm. 


Ty To name the number of cards that a perfon 


fall take out of the Parr. 


5 * perform chis Recreation you muſt 


ſo diſpoſe a piquet pack of cards, that 


you can eaſily remember the order in 


which they are placed. Suppoſe, for ex- 5 
ample, that they are placed according to 


the words i in the following line; 


Seven aces, ei ight kings, nine queens, and ten knaves. 


And that every card be of a different ſuit, 


following each other in this order ; ſpades, 
clubs, hearts, and diamonds. Then the 
eight firſt cards will be the ſeven of 


ſpades, ace of clubs, eight of hearts, king 


of diamonds, nine of ſpades, queen of 


clubs, ten of hearts, and knave of dia- 


monds ; - and ſo of the reſt *, 


* This Raven may be farther diverſified, 
by placing the cards in ſuch manner, by the table 


for thirty-two numbers, that after they have been 


ſhuffled once or twice, they may come into the 


above order. 
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| You ſhow that the cards are placed pro- 

miſcuouſly, and then offer them with the | 

backs upward, to any one, that he may 

draw what quantity he pleaſe: which 
when he has done, you dexterouſly look 

at the card that precedes, and that which 

follows thoſe he has taken. After he has 

well regarded the cards, you take them 

from him, and putting them into diffe- | 
rent parts of the pack, ſhuffle them, or Dy” - 
give them to him to ſhuffle. During | 
which you recollect, by the foregoing 

ne, all the cards he took out: and as 
you lay them down, one by one, you 
name each card. 5 


This is a pleaſing Recreation for thoſe - 
_ that have a good memory ; they that have 
not, ſhould Never attempt it. 


Fon 


"0 


RECREATION lx. 


4 century of ar ferent names * wrote 


on the cards, to tell the particular name 
which any perſon has thought on *. 

N ten cards write a hundred different 

names, obſerving only, that the laſt 

name on each card begin with one of the 


letters of the word, INDROMACUS, 


which letters, in the order they ſtand 
anſwer to the numbers 1, 2, 3, &c. to 
On ten other cards write the ſame 


names, with this reſtriction, that the firſt 
name on every card muſt be taken from - 
the firſt of the other cards, whoſe laſt 


name begins with I: the ſecond name 
muſt be taken from that whoſe laſt name 
begins with N: and fo of the reſt. Then 
let any one choſe a card out of the firſt 
ten, and after he has fixed on a name 


* This is called the Impenetrable Secret; 
though it is one of the moſt oy Recreations with 
the cards, 


give 
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give it you again, when you carefully 
note the laſt name, by which you know 
the number of that card. You then take 
the other ten cards, and after ſhuffling 
them, ſhow them to the perſon one by 
one, and aſk if he ſee the name he choſe, 

and when he ſays he does, you look to 
that name which 1s the ſame in number 
from the top, with the number of thi 
card he took from the other parcel, an 

that will be the name he fixed on. As 

for example, ſuppoſe he took out the 
card that had the word Daphnis at the - 
bottom, which is the third card, and that 
he fixed on the name Galatea, then that 
word will neceſſarily be the third o the 
Other card. 
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| Order of the words on the firſt ten cards. 
- Firſt Card Second Third Fourth 


Celadon Pomona Deucalion Licas 
Andromeda Omphalus Heſiona Calypſo 
Silenus Ariadne Galatea Medea 


Acis Liſis Thetis Adonis 
Eglea : | Flom Atye Ceres 
Sirincus Danae Palamedes Caſſandra 
Thyrſis Alcander Melibæus Pales 
Polyphemus Tireſias Orion  Menelaus 
Proteus Iſſoria Niſus Glaucus 
Jaſon Narciſſus Daphnis Rophelina 
Ni Sin Seventh Eighth 
Latona Icarus Ganymede Leander 
Hilas Clitander Ariftea Peleus 
Thiſhe Alcinous Hyacinthus Caliſta 
Diana Endimion Circe Cadmus 
Palæmon Alcidon Mopſa Pſyche 
Hebe Iphis Piramus Semele 
Sapphho Achelous Philemon ÜIphigenia 
Acteon Philomela Aſtrea Silvia 
Meduſa Cephalus Pelias Alpheus 
Orpheus Mirtilus Adrianus Coridon 
" NR -.  - Tenth 
Hipolitus Eſon Dryope Iſander 
Corilas Caliſtus Neſſus Iidora 
Procris Arachne PhiloQtetes Melicerte 
Capariſſa Pirus Marfias Riblis 
Arethuſus Vertumnus Licas Silvander 


1 Dr der 
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Order of the words on the laſt ten cards. 
Firſt card Second 


Celadon 
Pomona 


Deucalion 


Licas 
Latona 
Icarus 


Ganymede 


Leander 


_ Hypolitus 


Dryope 


Palæmon 
Alcidon 
Mopſa 
Pſyche 
Arethuſus 
Licas 


Andromeda 
Omphalus 


Heſiona 


Calypſo 
Hilas 


Clitander 


Ariſtea 


Peleus 
Corilas 
Neſſus 


Sixth 


Sirineus 


Danae 
Palamedes 


Caſſandra 


Hebe 
Iphis 


Piramus 


Semele 


Eſon 


Iſander 


Ninth. 


Proteus 


F Iſſoria 


Niſus 


SGlaucus 


Meduſa 


Cephalus 


Pelias 
Alpheus 


Pirus 


| Riblis 


Orpheus 


. Third 


Silenus 


Ariadne 


Galatea 


Medea 


Thiſbe 
Alcinous 


 Hiacinthus 


Caliſta 
Procris 
Philoctetes 


| Seventh 
 Thyrfis 
 Alcander 


Melibezus 
Pales 
Sappho 


Archelous 
Philemon 


Iphigenia 
Caliſtus 
Iſidora 


Tenth 


Jaſon 
Narciſſus 


Daphnis 


Rophelina 


F ourth 


Acis 
Liſis 


Thetis 
Adonis 
Diana 
Endimion 
Circe 
Cadmus 


Capariſſa 


Marſias 


Eighth 
Polyphemus 
Tireſias 


Orion 


Menelaus 
Acteon 
Philomela 


Aſtrea 


Silvia 


Arachne 


Melicerte 


Myrtilus 
Adrianus 
Corydon 
Vertumnus 


Silvander 


Inſtead 


= 
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3 
8 
1 * 
— 
n 
» 
** 
* 
1 
1 
4 
wo 
8 
25 
5 
'S 
& 
> 
3 
BY 
4 , 
> 
& 
3 
2 
* 
"bd it 
d 2, 
185 
06 
1 
85 
"+ #3 
2 
7 # 
3244 
F. 
* 
6, 
% 
* 
4 
1 
2 
*, 
> 4 * 
. 
2845 
" 


758 RATIONAL 

Inſtead of ten cards, there may be 
twenty-to each. parcel, -by adding dupli- 
cates to each card, which will make the 
Recreation appear the more myſterious, 
and will not at all embarraſs it, as you 
have nothing to remember but the laſt 
name on each card. Or inſtead of names, 
you may write queſtions on one of the par- 
| cels, and anſwers on the other. 


OF THE COMBINATIONS OF THE CARDS. 


HE. tables we here give are the baſis 


of many recreations, as well on num- 


bers, letters, and other ſubjects, as on the 
cards; and the effect here produced by them 
is the more ſurpriſing, as that which ſhould 
ſeem to prevent any colluſion, that is, the 

ſhuffling of the cards, is, on the contrary, 
the cauſe from whence it proceeds. 


It is a matter of indifferedcy what num- 
bers are made uſe of in forming theſe ta- 
bles. We ſhall here confine ourſelves to 
ſuch as are de to the ſubſequent 


: Recre- 
4 
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Recreations. Any one may conftrutt them 
in ſuch manner as is agreeable to the pur- 
poſes he intends they ſhall anſwer. 


To make them, for example, correſpond 
to the nine digits and a cypher, there muſt 
be ten cards, and at the top of nine of them 
muſt be wrote one of the digits, and on 
the tenth a cypher. Theſe cards muſt be 
placed upon each other in the regular or- 
der, the number 1 being on the firſt, and 
the cypher at bottom. You then take the 
cards in your left hand, as is commonly 
done in ſhuffling, and taking off the two 
top cards, 1 and 2, you place the two fol- 
lowing, 3 and 4, upon them; and under 
thoſe four eards the three following 5, 6. 
and 7: at the top you put the cards 8 and 
9, and at the bottom the card marked o. 
Conſtantly placing in ſucceſſion 2 at top 
and 3 at bottom, and they will then be in 
the following order: 
8.9. 3-4-01:2.- e 


If 
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If you ſhuffle them a ſecond time, in the 
ſame manner, they will then ſtand in this FA 
order: 


6.7. 3. 4.8. 9.1. 2.6.0. 


Thus, at every new ſhuffle, they will 
have a different order, as is expreſſed in 
the following lines: 


1 ſhuffle 8.9. 3. 4. 1. 2. 5. 6. 7.0 
2 6.7. 3.4.8.9. 1. 2. 5.0 
3 2. 5. 3.4 · 6.7. 8. 9. I. o 
4 9.1. 3.4.2. 5. 6. 7. 8. o 
5 7.8. 3.4.9.1. 2. 5. G. 0 
6 56. 3. 4.7. 8.9. 1. 2. 
58 7 1.2.3.4. 5· 6.7. 8. 9. o 


It is a remarkable property of this num- 
ber, that the cards return to the order in 
which they were firſt placed, after a num- 

= ber of ſhuffles, which added to the num- 
0 | bderof columns that never change the I 
. is equal to the number of cards. Thus 
the number of ſhuffles is 7, and the num- 
ber of columns in which the cards marked 
3, 4, &c. never change their places ie 2, 
which are equal to 10, the number of the 
: cards, 
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cards. This property is not common to 
all numbers; the cards ſometimes return- 


ing to the firſt order in leſs number, and 


ſometimes in a greater number of ſhuffles 
than that of the cards. 


Though the cards are here directed to 
be ſhuffled by twos or threes only, yet ta- 


bles may be conſtructed with equal facility 
for ſhuffling them by 2 and 1, 3 and 4, or 
any other number whatever; obſerving 


that the fewer cards are taken together the 


leſs liable you will be to err. 


Note, Before you venture to perform 
theſe Recreations, you ſhould accuſtom 


yourſelf to ſhuffle the cards exactly and 


readily ; which will be calily attained 7 
hade. e 


une 8 . _ Wa » +". 2 
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TABLES OF COMBINATIONS, 
Conſtructed on the foregoing principles, 
TABLE 1 


FOR TEN NUMBERS. 


Order before ſhuffling. After iſt ſhuffle, After the 2d. After the 3d. 


CIs 9 7 


o O 
C 
OA οο , 


o = © ON © Sw ad 


® Theſe tables and the following Recreations at 
Piquet, except the 36th, appear to haye been com- 
poſed by Mr, Guyot. 


& 


TABLE 
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FA r 


FOR TWENTY FOUR NUMBERS. 


Order before ſhuMing, After 1ſt ſhufflle. Aſt 


23 21 
24 22 
18 * 
19 15 
„„ 
14 6 
8 9 
9 3 
* 18 
4 19 
1 23 
1 24 
3 EN 
6 14 
7 8 
10 4 
11 1 
12 2 
15 7 
16 10 
17 11 
20 16 
21 17 
22 20 


er the 2d. 


. 


After the 3d, 


17 
20 


84 


RATIONAL 


TABLE III. 


FOR TWENTY SEVEN NUMBERS. | 


Order beſore ſhuffling, After 1ſt ſhuffle, After the ad. After the 3d, 


2 


21 
22 


1 
15 
* 


17 
20 
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TABLE IV. 


FOR THIRTY TWO NUMBERS. 
Order before ſhuffling. After rt ſhuffle, Aſter the ad. After the 3d. 


"mM 26 22 
29 W 
23 + 9 bo 
24 20 - TA 
= N 1 
19 — 1 3 
2 . 28 


Ws | . 
19 | 3 1 


— 
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RECREATION XXX. 


Several letters that contain no meaning, 
being wrote upon cards, to make them, 
after they have been twice ſhuffled, give 
an anſwer to a queſtion that ſhall be pro- 
poſed; as for example, What is love? 
ET 24 letters be wrote on as many 
cards, which, after they have been 


twice ſhuffled, ſhall give the following an- 


ſwer: 
A dream of joy that ſton is over. 

Firſt, write one of the letters in that line 
on each of the cards f. Then write the an- 
ſwer on a paper, and aſſign one of the 24 
firſt numbers to each card, in the follow- 


ing order: 


A DREAM OF JOY THAT 
1 23450 78 91011 12131415 
SOONIS OE R. 
16 171819 20 2122 23 24 


+ Theſe letters ſhould be wrote in capitals on 
one of the corners of each card, that the words 
may be eaſily legible when the cards are ſpread open. 


Next, 
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Next, write on another paper a line of 
numbers, from 1 to 24, and looking in 
the table for 24 combinations you will ſee 
that the firſt number after the ſecond ſhuf- 
fle is 21, therefore the card that has the 
firſt letter of the anſwer, which is A, muſt 
be placed againſt that number in the line 
of numbers you have juſt made“ In like 
manner the number 22 being the ſecond 
of the ſamecolumn, indicates, that the card 
which anſwers to the ſecond letter, D, of 
the anſwer, muſt be placed againſt that 
number : and ſo of the reſt, The cards 
will then ſtand in the following order: 


123456789 101112131 41516 17 
OOFSAMNTO 18 R H A E OE 


18 19 20 21 22 23 24 
[| 0 K ADTT 


From whence it follows that after theſe 
cards have been twice ſhuffled, they muſt 


For the ſame reaſon if you would have the an- 
ſwer after one ſhuffle, the cards muſt be placed ac- 
cording to the firſt column of the table: or if after 
three ſhoes, according to the third column. 


G 4 infal- 
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infallibly ſtand in the order of the letters 
in the anſwer. 


Obſerve 1. You ſhould have ſeveral 
queſtions, with their anſwers, conſiſting 
of 24 letters, wrote on cards: theſe cards 
ſhould be put in caſes, and numbered, that 
you may know to which queſtion each an- 
ſwer belongs. Lou then preſent the queſ- 
tions ; and when any one of them is choſe, 
you pull out the caſe that contains the an- 
ſwer, and ſhewing that the letters wrote on 
them make no ſenſe, you then ſhuſfle them, 
and the anſwer becomes obvious. 


2. To make this Recreation the more 
extraordinary, you may have three cards, 


on each of which an anſwer is wrote; one 
of which cards muſt be a little wider, and 
another a little longer, than the others. 
You give theſe three cards to any one, and 

uv hen he was privately choſe one of them 
he gives you the other two, which you 

put into your p6cKet without looking . 
them, 
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them, having diſcovered by feeling which 5 
he has choſe. You then pull out the caſe 
that contains the cards that anſwer to his 
queſtion, and perform as before. 


3. You may alſo contrive to have a 
long card at the bottom, after the ſecond 
ſhuffle. The cards may be then cut ſe- 
veral times, till you perceive by the touch 
that the long card 1s at bottom, and then 
give the anſwer; for the repeated cuttings, 
however often, will make no alteration i in 
the order of the cards. 


The Gol of theſe ohlervatibes is ap- 


plicable to ſome of the ſubſequent Recrea- 
tions, and the third may be practiſed in 
almoſt all experiments with the cards. You 
ſhould take care to put up the cards as 
ſoon as the anſwer has been ſhewn: fo 
that if any one ſhould deſire the Recrea- 
tion to be repeated, you may offer another 
queſtion, and pull out thoſe cards that con- 


tain the anſwer. 
Though 
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Though this Recreation cannot fail of 
exciting at all times pleaſure and ſur- 


prize, yet it muſt be owned that a great 


part of the applauſe it receives ariſes from 


the addreſs with which it is performed. 


RECREATION XXXI. 
The twenty-four letters of the alphabet be- 
ing wrote upon ſo many cards, to ſhuffle 
them, and pronounce the letters ſhall then 
Je in their natural order; but that not | 
ſucceeding, to ſhuffle them a ſecond. time, 
and then Shew them in proper order. 


RITE the 24 letters on the cards in 
the following order: 


122456789101 12 
RSHQEFTPGUX C 


13 1415 16 171819 202122 23 24 
NODYZIK K X AB LM 


The cards being diſpoſed in this man- 
ner, ſhew them upon the table, that it 


may appear they are promiſcuouſly mark- 


ed. 
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ed. Then ſhuffle and lay them again on 
the table, pronouncing that they will be 
then in alphabetical order Appear to be 
ſurpriſed that you have failed; take them 
up again and give them a ſecond ſhuffle, 
and then counting them down on the ta- 
ble they will all be in their natural order. 


RECREATION XXXI. 


Several letters bei ng wrote promiſtuouſly up- 
on 32 cards, after they have been ouce 
' ſhuffled, to find in a part of them a queſ.. 
tion ; and then ſhuffling the remainder a 
| ſecond fine. to Jhew the anſwer. 


UPPOSE. the n to be, What is 
each Briton's boaſt? and the anſwer, 


His liberty; which taken together contain 
32 letters. 


After you have wrote thoſe letters on 
32 cards, write on a paper the words his 


liberty, 
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liberty, and annex to the letters the firſt 
ten numbers thus : 
HIS LIBERTY 
123 45678910 
Then have recourſe to the table of com- 
binations for ten numbers, and apply the 


reſpective numbers to them in the ſame 
manner as in the zoth Recreation, taking 
the firſt column, as theſe are to be ſnuf- 
fled only once, according to that order. 


1.2 436789910 
IBS LERTHIY 


This is the order in which theſe cards 
muſt ſtand after the whole number 32 has 
been once ſhuffled, ſo that after a ſecond 
ſhuffle they may ſtand in their proper or- 
der. Next diſpoſe the whole number of 
letters according to the firſt column for 32 
letters : the laſt ten are to be here placed in 


the order above ; as follows, 
WHAT IS EACH BRIT O N'S 
| 4 $3450 78 910 111213141516 17 
= BOAS T? 
| 381902041 88 

TB$SL EARTH 1 1 

23 24 25 26 27 28 29 30 31 32 
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Therefore, by the firſt column of the 


hangs they will next ſtand thus: 
56 78 O 10 11 12 13 14 15 16 


1234 RE 
ITBRONSCHBOAE AS T long card | 


17 18 19 20 21 22 23 24 25 26 27 28 29 303132 


TISBSLIBERTWHHLIY 


A 


: You muſt li that the card here 

hs the 16th in order, being the laſt of 
the queſtion, is a long card; that you may 
cut them, or have them cut, after the firſt 
ſhuffle, at that part, and by that means ſe- 
parate them from tlie other ten cards that 
contain the anſwer. 


Your cards Sis thus diſpoſed, you 
ſhow that they make no meaning ; then 
ſhuffle them once, and cutting them at the 
long card, you give the firſt part to any 
one, who reads the queſtion, but can find 
no anſwer in the others, which you open 
before him; you then ſhuffle them a ſe- 
cond time, and ſhow the anſwer as above. 


RECRE- 
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RECREATION XXXII. 
To write 32 letters on ſo many cards, then 
ſhuffle and deal them by twos to two 
perſons, in ſuch manner, that the cards 


of one ſhall contain a queſtion, and theſe 
of the other, an anſwer. 


UPPOSE. the queſtion to be, I nothing 
certain? and the anſwer, Les, a 5 
apointment. 


Over the letters of this 2550 and an- 
ſwer write the following numbers, which 
correſpond to the order in which the cards 
are to be dealt by two and two. 4 


—— 


IS NOTHING CERTAIN 
31 32 27 28 23 24 19 20 25 1611 17 0 34 
YES, DIS APOINTMENT 
29 30 25 2621221718 13149 10 5 ©6 1 2 


Then have recourſe to the firſt column 
of the table for 32 numbers, and diſ- 
1 poſe 
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Poſe theſe 32 cards in the following order, 
by that column. TY 2 


The cards being thus diſpoſed, ſhuffle 
them once, and deal them 2 and 2; when 

one of the parties will neceſſarily have the 
_ queſtion, and the other the anſwer. 


Inſtead of letters you may write words 

upon the 32 cards, 16 of which may con- 
tain a queſtion, and the remainder the an- 
ſwer; or what other matter you pleaſe. If 
there be found difficulty in accommodating 
the words to the number of cards, there 
may be two or more letters or ſyllables 
wrote * one card. 
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RECREATION XXXIVV. 
The Five Beat tudes 


HE five bleſſings we will ſuppoſe to 

be, 1. Science, 2. Courage, 3. Health, 

£ Riches, and 5. Virtue. Theſe are to be 

found upon cards that you deal, one by 

one, to five perſons. Firſt write the let- 

Fa ters of theſe words ſucceſſively, in the or- 

der they ſtand, and then add the numbers 
here annexed to them. 

SCIENCE COURAGE 


Bs 262116116 1 322722 17 12 - 28. 
"WEALTH KICHES 
28 23 1813 8 3 29 24 19 14 9 4 
VIRTUE 


30 25 20 15 10 5 
Then range them in order agretable to the 
_ firſt column of the table for 32 numbers, 
as in the laſt Recreation. Thus. 
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Next, take a pack of cards, and write 
on the four firſt the word Science; on the 


four next the word Courage ; and fo of 
the reſt. | 


Watters being thus prepared, you ſhow 
that the cards on which the letters are 
wrote convey no meaning. Then take the 
pack on which the words are wrote, and 
ſpreading open, the firſt four cards, with 
their backs upward, you deſire the firſt per- 
ſon to chooſe one. Then cloſe thoſe cards 
and ſpread the next four to the ſecond per- 
ſon; and ſo to all the five: telling them 
to hold up their cards leſt you ſhoulFhave 
a confederate 1 in the room. 


You then ſhuffle the cards and deal them 
one by one, in the common order, beginning 
with the perſon who choſe the firſt card, 
and each one will find in his hand the 
ſame word as is e on his card. You 
will obſerve, that after the ſixth round of 
dealing, there will be two cards left, which 
Vor- I. „ i 


SS RATTYONAT. 

you give to the firſt and ſecond perſons, as 
their words contain a letter 1 more e chan the 
others. 
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| The cards of the game of piquet being mixed 
together, after ſhuffling them, to bring, 
buy cutting them, all the cards of each 
8 together. * 


HE order in Which the __— muſt be 
placed to produce the effect deſired, 
being eſtabliſhed on the fame principle 
as that explained in the 31ſt Recre- 
ation, except that the ſhuffling is here 
to be repeated three times, we think it 
will be ſufficient to give the order in 
which they are to be placed before the firſt 


chuffle. 
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ot. Order of t the Cards. 
ge, hs, Re. 


3 Dok ne 13 ? N | Thearts 
4 Seven {diamonds 4 8 20 Seven clubs 
5 Ten labs : 21 Ace diamonds 
5 Seven Icbade 23 Gen 21 
8 Ten * 24 Knave hearts 


| 25 Ace ſpades 

10 Queen 26 King diamonds 
11 Knave. 2097 Nine clubs 
12 Queen clubs 28 Ace 


diamonds 


18 

13 Eight 1 King {hear £ 

14 Seve a ö hearts 30 are clubs 
wide 5 3 


15 Ten | 31 King | RY 
16 Nine OY: 32 _ ; _-- 


% ] 


at the wide card, which will be the ſeven 
of hearts, you lay the eight cards that are 
cut, which will be the ſuit of hearts, down 
on the table. Then ſhuffling the remain- 
ing cards a ſecond time, you cut at the 


H 2 lecond 


| felt, 
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ſecond wide card, which will be the ſeven 
of ſpades, and lay, in like manner, the 
eight ſpades down on the table. You 
ſhuffle the cards a third time, and offer- 
ing them to any one to cut, he will natu- 
rally cut them at the wide card“, which is 
the ſeven ney and conſequently 
divide the remaining cards into two equal 
parts, one of which will be diamonds and 
the other clubs. 
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The cards at piquet being all mixed together, 
to divide the pack into two unequal parts, 
and name the number of points contained 
in each part. 


OU are firſt to agree that ck "Og 
queen, andknave ſhall count, as uſual, 
10, the ace 1, and the other cards ac- 


* You muſt take particular notice whether 
they be cut at the wide card, and if they are not, 
you muſt have them cut, « or cut them again your- 


cording 
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cording to the number of the points. 
Then diſpoſe the cards, by the table for 32 
numbers, in the following order, and ob- 
ſerve that the laſt card of the firſt diviſion 
muſt bea wide card, 


"Dade of the cards before frufflin g. 


1 Seven hearts 17 Nine diamonds 
2 Nine clubs 18 Ace ſpades 
3 Eight hearts 19 Ten clubs 


4 Eight 20 Knavej 3 
5 Knave ee 21 Eight lunes, 
6 e. „ 

| ueen ; 23 Seven ſpades 

4 2 clubs ky Seven bs ts 
9 Ace hearts 25 Queen! FONG: 
wide card 1 5 

10 Nine hearts 26 Knave hearts 

11 Queen ſpades 27 King clubs 

12 Knave clubs 28 Nine q Gd 

13 Tendiamonds 29 King Dey 


14 Ten - 20 Ace Nane 
15 King hes 31 Seven 2 2 bs 
10 Queen 32 * 


You then ſhufflle them carefully, ac- 
cording to the method before deſeribed, 
and they will ſtand in the following order. 


= 3 „„ 


* 
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3. 


Cards. FAS Numbers. 


W Nine 
2 King Spades 
3 Seven 
4 Seven diamonds 
5 Ace ſpades 
Carried up 


11 Eight hearts 
12 Eight ſpades 
I 3 Seven hearts 
14 Nine clubs 

Ic Knave * 
1 Ten 185 aces 
17 Queen clubs 
38 Nine hearts 
19 Queen ſpades 
20 Knave clubs 
21 King hearts 


; 


10 
7 
T5 
hs 


34 


10 


10 


Carried vp 101 


When the cards are is ſhuffling diſ- 
poſed in this order, you cut them at the 
wide card, and pronounce that the cards 
you have cut off contain 66 points, and 
conſequently the remaining part 194. 
This Recreation excites a good degree 
of admiration, but the applying of theſe 
cards to the next Recreation prodyces 3 


much greater. 


Car * 


142 


6 Ten clubs 


7 Ten diamonds 


8 Ten hearts 
9 Ace clubs 
10 Ace hearts(wide card)x 


Total 1 66 
Brought up 10t 


$1 <6 


umvers, 


Brodghe up 34 


10 


10 


10 
I 


22 Queen hearts 10 
23 Nine 3 1 
24 Knave | 10 
25 Eight Diamonds 8 
26 King , 10 
27 Queen 10 
28 Knave hearts 10 
29 King clubs 10 
30 Ace Diamonds "2; 
30 Seven , 
32 Eig ght Clubs = 

Total 194 94 


— 
\ 
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RECREATION XXXVIL 
The inconceivable repi que*. *. 


HEN you would perform this Re- 
creation with the cards uſed in the 
laſt, you muſt obſerve not to diſorder the 
| firſt ten cards in lying them down on the 
table. Putting thoſe cards together, in their 
proper order, therefore, you ſhuffle them a 
ſecond time in the ſame manner, and offer 
them to any one to cut, obſerving carefully 
if he cut them at the wide card, which will 
be the ace of hearts, and will then be attop; 
if not, you muſt make him, under ſome 
pretence or other, cut them till it is; and 
the cards will then be ranged in fuch order 
that you will repique the perſon againſt 
whom you play, though you let him chooſe 
(even after he has cut) in what ſuit you 
| ſhall make the e. 


| # This manceuvre of piquet was i invented by the 
the Countels of L— (a French lady) and communi- 
cated by her to M. Guyot. 


H 4 | Order 
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Order of the cards after they have been 
. and cut. 1 60 


I Ei ht hows: 17 Nine 2 ,. 3 
2 Eight HD J R * 
3 Knave ſpades 19 Nine hearts 
. 20 Queen ſpades 

5 Queen 21 Seven hearts 

e En ave 22 Nine clubs 

23 Ten hearts 

24 Ace clubs 


Fclubs 
9 Eight | 25 Seven ſpades 


i F 
2 "144 


26 Seven diamonds 
27 Nine} 
28 King {ſpades 
12 Seven i 29 Ace 
15 Eight ; _ 30 Ten clubs 

5 Knave hearts 31 Ten diamonds 
16 King clubs 32 Ace hearts 
1 (wide card) 
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The cards being thus diſpoſed, you aſk. 
your adverſary in what ſuit you ſhall re- 
pique him. If he ſay in elubs or diamonds, 
you muſt deal the cards by threes, and 

che hands will be as follows, 7 


== === . 
ESE E = DIE I — YO 
DD a a 2 
* — 
— — — — 
—— — — — 
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Elder. 


Younger. 
Hearts, king Clubs, ace 
— queen king 
— knaye N queen 
— nine — knave 
— eight — nine 
— ſeven Diamonds, ace 
Spades, queen — king 
— kn — queen 
— — eight . knave 
Diamonds, eight — — nine 
Clubs, eight Spades, ten 
— ſeven Hearts, ten 


®. 


Rentree, or take in, 
of the elder. 
Seven ſpades Ten clubs 
Seven diamonds Ten diamonds 
Nine! Ace hearts 
King I ſpades 

Ace 


 Rentree of the 
* /: youbger. - 


If he againſt whom you play, who is 
ſuppoſed to be elder hand, has named 
clubs for the repique, and has taken in 
five cards, you muſt then lay out the 
queen, knave, and nine of diamonds, and 

you 


% 
A 
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you will have, with the three cards you 


take in, à fixiemi major in clubs, arid quat- 


orze tens. If he leave one or two cards, 
you muſt diſcard all the diamonds. 


If he poquire- to be repiqued in dia- 
monds, then difeard the queen, knave, and 
nine of clubs; or all the clubs if he leave 
two cards; ad you will then have a hand 
of the ſame firength. as before, 


Note, If the adverſary ſhould diſcard 
five of his hearts, you will not repique 


him, as he will then have a ſeptiem in 


ſpades : or if he only take one card : but 


neither of theſe any one can do, who has 


the leaſt kiiowlege of the game. If the 


perſon againſt whom you play would be 


repiqued in hearts or ſpades, you muſt 
deal the cards by tos, and the game will 
fond thus : 


Fader 


1 _ 
unn 105 


Elder Hand bs Younger 2171 
King 8 Ace OY 
 Knave King e 

Nine diamends Kee 
kight | Hae * diamonds 
Queen i +: Oneen} © 
Knave | __ Knave ſpades 
Nine clubs Ten 
Eight 88 
Seven 
is nn 8 hearts 
Eight ſpades 
| Rentree. | Rentree. 
Seven ſpades Ten clubs 
Seven diamonds Ten diamonds 
Nine Ace hearts 


King N ſpades 


Ace 


If he require to be repiqued in hearts, 


you keep the quint to a king in hearts, 
and the ten of ſpades, and lay out which 
of the reſt you pleaſe; then, even if he 


ſhould leave two cards, you will have a 


fixiem major in hearts, and quatorze tens, 


which will make a repique, 


But 


. 
0 
4 
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But if he demand to be repiqued in 


ſpades; at the end of the deal you muſt 


dexterouſly paſs the three cards that are 


at the bottom of the ſtock (that is, the ten 


of clubs, ten of diamonds, and ace of 
hearts) to the top®, and by that means you 
reſerve the nine, king, and ace of ſpades 
for yourſelf : ſo that by keeping the quint 


in hearts, though you ſhould be obliged 
to hy out four cards, you will have a 


ſixiem to a king in ſpades, with which, 
and the quint in hearts, you muſt make a 


repique. 


Obſerve here likewiſe, that if the ad- 
verſary lay out only three cards, you will 


not make the repique: but that he will 


never do unleſs he be quite ignorant of the ; 


game, or has ſome * 'knowlege of your 
Intention. 


This laſt ſtroke of piquet has as | 
great applauſe, when thoſe that have 


The manner of doing this you will find in „„ 
: Appendix, among the Recreations of Dexterity, 


publicly 


a 
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publicly performed it, have known how 
to condut it dexterouſly. Many perſons 
who underſtand the nature of combining 
the cards, have gone as far as the paſſing 
the three cards from the bottom of the 

ſtock, and have then been forced to con- 
| feſs their ignorance of the manner in 
which it was performed. 


RECREATION XXXVIIL 


The metamorphoſed Cards. 


ROVIDE thirty-two cards that are 


differently coloured; on which ſeveral 
different words are wrote, and different 
objects painted. Theſe cards are to be 
dealt two and two, to four perſons, and 
at three different times, ſhuffling them 
each time. After the firſt deal every one's 
cards are to be of the ſame colour: after 
the ſecond deal, they are all to have ob- 
jecds that are ſimilar; and after the third, 25 
| words that convey a ſentiment. 


2+ Diſpoſe 


110 
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Order of LIN 
the cards, Colours. 
1 Yellow 
2 Yellow 
3 Green 
4 Green 
1 White 
6 White 
2⁵;Ü 8 
28 
9 Red 
10 Red 
11 © Green” 
12 Green 
13 White 
14 White 
15 Yellow 
16 Yellow 
17 White 
18 Yellow 
20 White 
21 Red 
22 Red 
23 Green 
„% Green 
25 Green 


Diſpoſe of the cards in the following order 


 Objeas, Words. 
Bird I find: 


Bird In yon 
Flower Charming 


Flower Flowers 
Bird To hear 


Orange Beauty 


Butterfly My 


Flower Notes 
Flower In 


Butterfly Shepherdeſs 


Butterfly Lover 


Butterfly Your 


Flower Of 


Flower an inconſtant 


Orange Image 


Flower Enchanting 
Orange Ardour 
Butterfly My 


0 Butterfly Phyllis 


Bird Birds 
Orange Sing 
Orange Dear 


Orange and Sweetneſs 
Orange The 
. 


26 Green 
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Order 1 

the cards. Colours. ObjeQs. | Words. 
26 Green Bird Preſent 
FETT ne. 28 
1 Bird Changes 
29 Red Bird Boſom 


30 Yellow Orange Me 
gi White Butterfly Your 
32 White Butterfly I long . 


The cards thus coloured, figured, and 
tranſeribed, are to be put in a caſe, in the 
order they here ſtand. 


When you would perform this Recrea- 
tion you take the cards out of the caſe, 
and ſhow, without changing the order in 
which they were put, that the colours, 
objects, and words are all placed promiſ- 

cuouſly. You then ſhuffle them in the 
fame -manner as before, and deal them, 
two and two, to four perſons, obſerving 
hat they do not take up their cards till all 
are dealt, nor mix them together: and 
the eight cards dealt to each perſon = 
| be found all of one colour. You then take 


g each 
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each perſon's cards, and put thoſe of the 
ſecond perſon under thoſe of the firſt, and 
| thoſe of the fourth perſon under thoſe of 
the third. After which you ſhuffle them 
a ſecond time, and having dealt them in 
the ſame manner, on the firſt perſon's 
cards will be painted all the birds; on the 
ſecond perſon's cards, all the butterflies ; 
on thoſe of the third, the oranges ; and on 
thoſe of the fourth, the flowers. You take 
the cards a ſecond time, and obſerving the 
ſame precautions, ſhufile and deal them as 
before, and then the firſt perſon, who had 
the laſt time the birds in his hands, will 
have the words in his hand that com- 
poſe this ſentence. . | 
Sing dear birds, I lng to hear Jour en- 


chanting notes. 
The ſecond perſon, who the laſt PER had 
the butterflies, will now have theſe words, 


Of an inconſtant lover your changes pre- 8 
ſent me the image. 


The third, who had the oranges, wall have 
this ſentence. 7 


_ 
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As in my Phylis, I find in you, beauty 
and ſweetneſs. 


The fourth, who had the flowers, will ; 
have theſe words, 


Charming flowers, adorn the boſom F my 

Shepherde ſs. 
Tt ſeems quite unneceſſary to give any far- 
ther detail, as they who underſtand the 
foregoing Recreations will eaſily perform 
this, 


RECREATION XXX. 

The repique 01 th carte Blanch. 
IN the following Recreations relating to 
piquet, we ſliall confine ourſelves to tbe 
order in which the cards muſt ſtand after 
they are cut, and ready to be dealt. They 
who chooſe to ſhuffle them firſt (in order 
to make the performance appear the more 
extraordinary) may eaſily diſpoſe them in 
a proper order for that purpoſe. by having 
recourſe to the table of combinations for 
32 numbers. 


Vor 5 1 Order 
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Order of the cards, 


2 Seven 
z Seven clubs 
er 4 Ten hearts 
E. 5 Ace hearts. 


| El de r 1 Ace ſpa des 
' Young 


6 Knave ſpades 
y.7 Nine hearts 
8 Eight clubs 
Fk. 9 Queen ſpades 
10 Ace diamonds 
y 1 Eight hearts 
12 Eight ſpades 
7+ 13 Queen diamonds 
E. 14 Ace clubs 5 
y 15 Nine diamonds | 
16 Nine clubs 
. 10 Ten Diamonds 
„ 19 Seven hearts 
20 Seven diamonds 
21 Nine ſpades 
222 Knave diamonds 
v. 23 Ten clubs _ 
24 Eight diamonds 


25 King 


kEGREATIONS 119 


9 King hearts 
2086 King clubs 
27 Queen hearts Elder 8 rentrke 
28 King ſpadess 
29 Ten Grades "#15; 
30 Queen clubs 


31 Knave clubs Fron, 8 rentrée 
32 Knave hearts 


The cards being thus diſpoſed, the 


hands of the players, after they have been 
dealt two and two, will be as follows. 


Elders; ĩ ͤ oe 
Ace TE r 
een! Nine . 
1 N Eight a 
Nine Seven 
Seren! Ten 1 
Ace -. x „ 3 
King Eight hearts 
Oasen diamonds Seven) 
 Knave | Nine 
Ten Eight 61 Diamonds 
Ace hearts Seven 
Ace clubs Eight ſpades 


. The rentrée. 
Rug q hearts (Queen ? clubs 

ueen n 
King clubs Knave hearts 
13 ; ſpades 
a I 2 3 The 
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The cards being thus dealt, you defire 
the other player to caſt his eye over the 
two hands, and take which he pleaſe, 
on condition, that if he keep the hand 
dealt him he ſhall be eldeſt; but if he take 
the other he ſhall be youngeſt, 


If he keep the hand dealt him, which 
in appearance is much preferable to the 
other, he will naturally lay out the four 
loweſt ſpades, and leave a card, by carry - 
ing the quint 1n diamonds and four 
aces. You then tell down your. carte 
blanch, and keeping the two quarts in 
clubs and hearts, lay out the others, and 
with your rentrẽe you will have a ſixiem in 
clubs and a quint in hearts, with which 
you will make a repique, counting 1 07 
points, though if the cards were Played 
you would be capoted. 


If the oppoſite player SY the ; 
youngeſt band, you then diſcard the quart 
to a king in diamonds with the ſeven of 


ſpades, 
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ſpades, and with. your rentrée you will 


have a fixiem major in ſpades, and qua- 
torze of aces : by which * make re- 


pique and capot. 


1 46 hin. may miſs t repique, 
if the other player keep the | hand dealt 


him, and diſcard his diamonds ; but this 
as in the other caſes, no one will do, who 


has any knowledge of the game. 


RECREATION XL. 


| Caſe at piquet, where you repique the elder 

hand, though he have the choice of the 

cards after they are dealt. 

T H E cards muſt here ſtand, after they 
have been cut, in the following or- 


5 Mer 
Eider 2 Eight ſpades 


Younger 3 2 clubs 


k. X pgs clubs 
6 Nine hearts 


„„ i+, 
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J. 
1 


. 9 Queen clubs 
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7 Eight clubs 
8 Nine diamonds 


o Eight diamonds 
Y i Seven clubs. 
12 Ten diamonds 


E. 13 Ten ſpades 
14 Eight hearts 


15. Nine 
Y. 16 Ki 5 clubs 


E.17 — q ſpades 


19 Knave diamonds 
20 Seven ſpades _ 
21 Seven diamonds | 
22 Knave ſpades _ 
23 Ace diamonds 
24 Nine ſpades 
25 King 
26 Knave 


E. 
Y. 


RentreE. 27 Queen f hearts 


RentreY.31 * 6 40 diamond: 


28 deven 
29 Ten 


30 Ace hearts 


32 K 


The 
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The cards being thus diſpoſed * when 
they are dealt, the hands of the two 3A 


will be as follows, 


Elder. 
Spades, ace 
— king 


= eight 
Clubs, ace 
—— queen 
Hearts, nine 


— eight 
Diamonds, eight. 
w=———— {even 
Rentreèe. 
King 1 

Queen 1 
Knave þ hearts 
Ten 
Seven 3 


Younger. 


Diamonds, ace 
— knave : 


— ten 
5 nine 


Clubs, king 


Enave | 


— eight 


ſeven 
Spades, nine 


— ſeven 


Rentree. 


Ace, hearts 


2 diamonds 
en | 


You then give the other . the li- 
berty of chooſing either hand, but without 


In all theſe Reereations with piquet, there 
ſhould be a wide card lafts that they may be pro- 


perly cut, 


L 4 . ſeeing 
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ſeeing them. If he choſe the elder hand, 
you diſcard the king of clubs, with the 
nine and ſeven of ſpades, and by your 
rentrẽe you w1ll have a ſixiem i in diamonds 
and the point which will make 22, 
and that added to the quint in clubs will 
make 97, and you will neceſſarily win, 
as the adverſary will not fail to lay out 
his two {mall hearts. 


If, on the contrary, he chooſe the 
younger hand, you diſcard the knave, 
ten, and eight of ſpades, with the ſeven 
and eight of diamonds : then by taking 
in the quint to a king in hearts, you 
will have a ſeptiem in hearts, a tierce 
major in ſpades, and three queens, which 
will tell go, though the adverſary ſhould 
diſcard to the moſt advantage poſſible. 


RE CRE. 
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RECREATION ALL, 


Caſe at piquet, where you give the other 
player not only the choice of the fuite in 
 evhich he-will be repiqued, but that of deal- 
ing the cards by twos or by threes, and of 
taking either hand after they are dealt, 
: ”m being to tell and play firſt. 


HE cards muſt be el as fol- 


lows: : 


3 E1 ght 
4 . 
wide card 

5 Ace 

6 King | 

7 Knave 

P g Queen | hearts 
k. Nine 
11 Eight | 
12 Seven 

wide card 
13 Ace 
14 King 
15 Knave 
16 Ten 


* — 


ſpades 


- 19 Eight 


20 Seven 
wide card 


21 Ace 


22 King 

23 Knave 

1 * diamonds 

26 Nine 

27 Eight . 

28 Seven 
wide card 


29 Ace 


30 King 
31 Knave 
32 Ten 


clubs. 
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[t is evident by this diſpoſition of the 
cards, that if they are cut at any one of the 
wide cards, which are the laſt of each ſuite, 
there will be always a ſtock of eight cards 

of the ſame ſuite, Conſequently, if he with 
whom you play require to be repiqued in 
clubs, by cutting at the firſt wide card, 
which is the ſeven of clubs, the eight 
clubs will neceſſarily be at the bottom of 
the pack, and you will have for your ren- 
tree a quint major in clubs. The ſame will 
happen in all the other ſuites, by cutting 
at the 7 of each. If he deal the cards 
by twos, the hands will be as follows“. 


Elder Younger | 

ove Knave *© 

1 = Lk p 

Nine oo... 

__ Knave 

King „ 

. ſpades Eight . 

Nine . SE 

2 | Knave 

King | g;amonds Eich fee Bos 
„ M _ 


* The hands will . eye the ſame, though i in 
different ſuites, 
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ERentrée 
A . Nine 7 
King! Eight clubs 
. Knave e clubs. | Sven) | 
Ten 
en _ 


But if he deal the cards by threes, the 
hands will ſtand thus: 


r Younger 
Ace! Tien 
Kin ueen p hearts 
Funde hearts Nine 
Seven King 
Ace 1 Raave ſpades 
deen adeg Ten : 
Nine Pads Seven 
Eight 2 Ace 
Knave King 
Ten gdiamonds Nine f diamonds 
ueen Eight 
Seven 
1 Rentree. 
Ace „N 
King Eight ę clubs 
| Knave clubs Seven) 
Ten e 


(Queen Ik 
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If the other player require to be re» 
piqued in ſpades, you cut them at the 7 
of that ſuite, and tell him he is at liberty | 
to deal them by twos or threes*, If he 
deal them by twos, he is to chooſe which 
| hand he will have, without ſeeing them ; ; 
you being ſtill eldeſt. 
l he keep bis own hand, you diſcard 
the nine of hearts, ſpades, and dia- 
monds, and either of the two queens z 
and by your rentrée you will have a 
quint major in clubs, quatorze aces, and 
quatorze kings, with which you make a 
repique. But if he chooſe the cards dealt 
for the elder, you diſcard the ſeven of 
hearts, ſpades, and diamonds, and any 
two of the eights; and you will have by 
your rentree the ſame quint in clubs, qua- 


* You are to take care he does not ſhuffle the 
cards; and the better to prevent it, you may ſo 
diſpoſe them as to ſhuffle them before him, after 


the manner explained in ſors of the foregoing 
Recreations. 


torze 
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torze queens, and quatorze knaves; which 
will alſo make a repique. 


* 


If the adverſary deal the cards by 


threes, and keep his hand, you diſcard 
the king, eight, and ſeven of hearts, with 
the nine and eight of ſpades; and by your 


rentrée you will have the quint major in 
clubs, a tierce to a queen in diamonds, 


three aces, three queens, and three knaves, 


with which you make a repique. But if 


he chooſe the cards dealt for the elder, you 
_ diſcard the queen and nine of hearts, the 
knave and feven of ſpades, and the ace of 


diamonds, and you will then have the ſame 


quint in clubs, a tierce to à nine in dia- 
monds, three kings, and three tens, with 
which you will tell 29 points, therefore by 


playing one, you can in this caſe make a 


pique only, 
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RECREATION XIII. 
An exemplary caſe at piquet, where you re- 
pique your adverſary, after giving him 


the choice of having the cards dealt ei- 
ther 10 two or threes. 


. diſpoſe the cards i in the 4 ne- 
ceſſary to produce the effect here re- 


quired, and in all others where you give 
the choice of having the cards dealt either 


by twos or threes, you mult have re- 
courſe to the following table. 


- 
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Cards that will od Goran age wit V ariable 1 
[ev to the eldeſt. . Sae1- Ora cards, 
of | |Cards.| youngeſt, | 4 
e 15 n my 
= 5 2} 
5 3} - 20 * 34 
52 = = = =_ 
8. 
„„ 72 
| 859 = = = 8 
92 (9 85 
1 10 — — 10 
12 : 
135 (13) 
141 1145 
its. - = = 
'C16 16 my | 
17 — — 
118 „ 
Wo + 
"SW T27 
3 | 22 e 
123 238 
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This table ſhews the different bund 
that reſult from the two different methods 
of dealing the cards; that the eldeſt hand 
has always, in Tome order or other, the 
ſix cards placed againſt the numbers 1, 2, 
9. 13, 14, and 21: and the younger, the 
ſix cards placed againſt 4, 11, 12, 16, 235 
and 24. It ſhows, 1 that the 12 
cards marked 3, 55 5, , 10, IF; 37s; 
18, 19, 20, and 22, may be in either hand; 
ſo far as concerns the manner of dealing 
the cards. a 


Being leren certain when vou deal 
ths the cards marked I, 2, 9, 13, 14, and 
21 will always be in the adverſary's hand, 

and thoſe marked 4, 11, 12, 16; 23, and 
24 will be in your own hand, you muft 
apply your fix numbers to ſuch cards, as 
with the three of the rentree, (which you 
may chooſe as you pleaſe) will always 
make a great hand, and ſuperior to the 
adverſary. The great cards which you are 
forced to leave, you mult diſtribute among 

4 the 


R EGAEATI QNS. 129 


the variable. ard, in ſuch manner that 
they can have yo remarkable effect, when 
dealt either red 


This ee we axe Ab e in the 
following example, which we here give 
for the ſatisfaction of thoſe who would 
compoſe theſe ſorts of 'games themſelves. 
To the numbers 4, 11, 12, 16, 23, and 
24, annex a fixiem major in hearts, 
which joined to the three tens of the ren- 
tree are ſufficient to make a repique, | 
youngeſt hand. But as you mult pre- 
vent the elder hand from defeating your 
point, by having ſeven cards in any of the 
©ther ſuits, you are ſo to diſpoſe ſome part 
of each ſuit, by the column of variable 
cards, that he may never have, whe- 
ther the cards are dealt by twos or 
threes, any large ſequence *; as you will 
PE. If you cannot effect this by the cards that are 
to be dealt the adverſary, you muſt ſo diſpoſe his 


rentree, that he may lay out his * as in the 
thicey- eight Recreation, 


Vaheh- © K ſee 
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0 by the Saving) diſpoſition of me 


2 


1 King 
2 Ace 
3 Nine 
4 Ace hearts 
5 Queen ſpades 
8 Eight . 
een clubs 

8 Ef ght ſpades 

9 King clubs 
10 Seven] 
11 King 
12 Nine 
13 Queen 
14 Seven 
15 Seven clubs 
16 Knave hearts 


, diamonds 


hearts 
li 


{ai pal 


18 Seven 
19 King 


4 


26 Knave 


17 Ace clubs | 
[ ſpades 


20 Ace 


21 Knave diamonds 


22 Eight clubs 
J hearts 


26 Nine 3 ſpades 
27 Knave clubs. 
28 Eight hearts 

29 Nine clubs 

30 Ten diamonds 
31 Ten ſpades 
32 Ten clubs 


By chis arangement of che cards you 
will be ſure to ſucceed, whether you 
deal the cards by twos or threes : even 
though the adverſary, thinking to fruſt- 


rate your intention, 


1 cards. 


mould leave thre ree 


Remark: 
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Remark: there is no danger that any 


of theſe Recreatjons at piquet ſhould be ap- 
plied to a bad put poſe, for after the cards 
have been once ſhuffled by both players, 


if will be impoſſible to ſucceed in any one 
of them, There are, however, tricks to 
be played at this, as at all other games, with 


the cards; ſuch as changing the whole 


pack, or ſome particular cards, or taking 
in part, or all the diſcard, or making the 


paſs, that is, bringing part of the cards at 


bottom to the top, as will be more fully 
explained in the fourth vol. all of which 
many perſons can perform ſo dextrouſly, 


that it is impoſſible for the eye to diſcover 


them. We ſay nothing of the practice of 


marking the cards, for of that almoſt every 


one's experience will afford ſufficient 


proof. To aggravate the misfortune, i it is 


indubitably certain, that many perſons who 


are ſtrictly honeſt in all other reſpects, are 
diſhoneſt at cards; and that no rank or 
condition of men, no, nor women nei 


. is ent ely free from this vice. 
5 HE They 
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cards. 


1 | King 
2 Ace 
3 Nine J 
4 Ace hearts 
5 Queen ſpades 
6 Eight diamonds 
7 Queen clubs 
8 Eight ſpades 
9 King clubs 
10 Seren 
11 King t hearts 
12 Nine j 
ue 
5 Seven clubs 
4 Knave hearts 


RATIONAL 
ſee by the following * of the 


17 Ace clubs 
18 Seven 


diamonds 
5 19 King 


21 Knave diamonds | 


28 Eight hearts 
13 Queen q q; 6 Nine clubs 


ö ſpades 
20 Ace 


22 80 clubs re: 


Lnave; 
26 Nine 5 ſpades 


27 Knave clubs 


30 Ten diamonds _ 
31 Ten ſpades 
32 Ten clubs 


By this arangement of the cards you 
will be ſure to ſucceed, whether vou 
deal the cards by twos or threes: even 
though the adverſary, thinking to fruſt- 
rate your intention, thou! d leave three 


| cards. 


Remark : 
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Nemark: there is no danger that any 
of theſe Recreations at piquet ſhould be ap- 
plied to a bad pur poſe, for after the cards 
have been once ſhuffled by both players, 
it will be impoſſible to ſucceed in any one 
of them. There are, however, tricks to 
be played at this, as at all other games, with 
the cards; ſuch as changing the whole 
pack, or ſome particular cards, or taking 
in part, or all the diſcard, or making the 


Paſs, that is, bringing part of the cards at 
bottom to the top, as will be more fully 


explained 1 in the fourth vol. all of which 
many perſons can perform ſo dextroully, 
that it is impoſſible for the eye to diſcover 
them. We ſay nothing of the practice of 
marking the cards, for of that almoſt every 
one's experience will afford ſufficient 
proof. To aggravate the misfortune, i it is 
indubitably certain, that many perſons who 
are ſtrictly honeſt in all other reſpects, are 

diſhoneſt at cards ; and that no rank or 

condition of men, no, nor women nei- 
ther, is ent ely free from this vice. 


— 
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They who make a trade of dexterity. 
frequently exhibit other recreations with 


the cards; but as thoſe have no rela- 


tion to numbers, they will be found among 


the miſcellaneous articles in the A ppendix 
to the laſt volume. 


RE CREATION XLII. 


Several different cards being ſhown to di- 
ferent perſons, that each of them may fix 
on one of thoſe cards, to name that on 


which each perſon has fixed. 


PRESS muſt be as many different 
cards ſhown to each perſon, as there 
are perſons to chooſe; therefore, ſuppoſe 
there are three perſons, then to each of 
them you muſt thow three cards, and tell- 
ing the firft perſon to retain one in his 
memory, you lay thoſe three cards down, 


and ſhow three others to the ſecond per- 
fon, and ſo to the third. You then take 
up the firſt perſon' scards, and lay them 


down, one by one, ſeparately, with their 
dees 
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faces upward. You next place the ſe- 
eond perſon's card over the firſt, and in 
like manner the third perſon' s card over 

the ſecond's ; ſo that in each parcel there 
will be one card belonging to each per- 
ſon. : - You then aſk each of them in which 

parcel his card is, and when you know 
that, you immediately know which card 

it is; for the firſt perſon's card will al- 

ways be the brſt, the ſecond perſon's the 
ſecond, and the third perſon's the third, in 
that parcel where they each ſay his card is. 


This Recreation may be performed with 
a ſingle perſon, by letting him fix on 
three, four, or more cards. In this caſe 
you muſt ſhow him as many parcels as 
, he is to choole cards, and every parcel 
muſt conſiſt of that number, out or which 
he muſt fix on one; and you then pro- 
ceed as before, he telling you the parcel 
that contains each of his cards. 


1 R F- 


— —= 
Boer yr a2 — 
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RECREATION XIIv. 
To name the r ank of the card that 4 per- 
en has drawn from a piquet pack, 


B* the rank of the card we megn ah 


ther it be ace, king, queen, &c. You 
are therefore firſt to fix a certain number 


to each card, thus, you call the king 4, 
the queen 3, the knave 2, the ace i, and 


the others according to the number af 


their pips. 


You then ſhuffle the cards, and let the 
perſon draw any one of them: then turn- 
ing up the remaining cards, you add the 


number of the firſt to that of the ſecond, 


that to the third, and ſo on, till 3 it amount 


to ten, which you then reject and begin 
again; or if it be more, you xgject the ten, 


and carry the remainder to the next card; 


and ſo continue till you come to the laſt 


card; and to the laſt amount you muſt add 
4, and ſubtract that ſum from 10 if 1 it be 
leſs 
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leſs, or from 20 if it be more than 10, and 
the remainder will be the number of the 
5 card that was drawn: as for example, if 
the remainder be 2, the card drawn was a 
knaye; if 3. a queen, &c. 


RECREATION XLV. 


To tell the amount of the numbers of to 
cards that a perſon has drawn "from 


@ common pack of cards®. 


HE ſmall BZ here tell, as before, ac- 
cording to the number of their pips, 
but each pictured card tells For 10. Let 
the perſon add as many more cards to 
each of thoſe he has drawn, as will make 
each of their numbers 25. Then take 
the remaining cards in your hand, and 

ſeeming to ſearch for ſome card among 
them, tell them over to yourſelf, and their 


* This Recreation may be made with two per- 
ſons, by letting each of them draw, and adding, 
their numbers W e | 


K 4 num⸗- 


number will be the amount of the two | 
cards drawn. An example will make this 
plain. Suppoſe the perſon has drawn a 
10 and à 5, then he muſt add 15 cards to 
the firſt, to make the number 25, and 18 
cards to the laſt, for the ſame reaſon : 
now 15and 18 make 33, and the two cards 
themſelves make z 55 which deduced from 
$2 leaves 17, which muſt be the number 
of the remaining cards, and alſo of the 
two cards drawn. G ie 


This Recreation may be performed 
without your touching the cards, thus: 
jet the perſon who has drawn the two 
cards deduct the numbers of each of them 
from 26, which is half the number of the 
pack, and after adding the remainders to- 
gether, let him tell you the amount, which 
you privately deduct from 52, the num- 
ber of all the cards, and the remainder 
will be the amount of the two cards. For 
| example, ſuppoſe the two cards to be, as 
before, 10 and 73 then the perſon deduct- 


ing 


RECREATION 8. 137 
ing 10 from 26 there remains 16; and de- 
fluctipg 7 from 26 there remains 19; thoſe 
two remainders added together will make 
35, which you ſabtraQ from 52, and there 
muſt remain 17, for the amount of the 
two tarts, a8 e | 


As the number 26 may be thought to 
Tead to a diſcovery of the principle on 
which the Recreation | is founded, it being 
manifeſtly thehalf of the pack, to render it 
more myſterious you may take any other 
number leſs than 26, but greater than 10, 
as for example 24, and let the party ſub- 
tract the number of each of his cards from 
that; therefore, ſuppoſing the numbers to 
be as before toand 7, the remainders will 
be 14 and 17, which make 31, to which 
you muſt add 4, for the double of the 2 
you took from 26, and the amount will 
be 35, which is to be deducted from 52, 
as before. By this alteration the perform- 
ance will not only be rendered more ab- 


ſtruſe 
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ſtruſe, but alſo more diverſiſied, as you may 
change the number, from which thoſe of 


| the two cards are to be deducted, every 


time you repeat the experiment. 


This Recreation may be performed, 
equally well, with a pack of piquet cards, 
and then the numbers of the two cards 
muſt be deducted from 16, which is the 
half of the pack; or if you choſe to make 
it more myſterious, from any other num- 
ber leſs than 16 and more than 10; after- 
wards adding, as in the laſt caſe, the double 
of what that number wants to make! it 
16. | | 


RECREATIONS. 139 


San bane gown 
T0 tell the amount of the numbers of any 
three cards that a perſon ſpall draw "_—_ 
the ac“. 


Arm the party has FTA his three 
= cards, you are to draw one yourſelf, 
and lay it aſide; for it is neceſſary that 
the number of the remaining cards be di- 
viſible by 3» Which they will not be, in a 
pack of 52 cards, if only 3 be drawn. 
The card you draw you may call the con- 
federate, and pretend it is by the aid of 
that card you diſcover the amount of the 
others. Ihen tell the party to add as 
many more to each of his cards, as will 
make its number 16, which is the third 
part of the remaining 48 cards; therefore, 
| ſuppoſe he has drawn AlO,a 7, and a 6: 


* This n may alſo be performed with 
| three perſons, but much more readily with one, as 
the ſeparate additions and ſubtractions will be very 
like to occaſion confuſion. | 
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hen to the Grſt he muſt add 6 cards, to 
be: ſecond 9, and to the third 10, which 


together make 22, and the 4 cards drawn 


being added to them make 29. You then 
take the remainingcards, and telling them 


over, as in the laſt Recreation, you find 


their number to be 2 3. which muſt be the 


amount of the three cards the perſon 
drew. 


1 
* 


You may perform this Recreation like- 
wiſe without touching the cards, as thus: 
after the party has drawn his three cards, 


and you have drawn one, let him deduct 


the number of each of the cards he bas 
drawn from 17, "which | is one- third of the 
pack, after you have drawn your card : 

and let him tell you the amount of the ſe- 


veral remainders, to which you privately 


add one for the card you drew, and de- 
ducting that amount from 52, the whole 


number of Cat ds, the remainder will bs 
the amount of the three cards drawn. 
For example, ſuppoſe the three cards to 


Wi 
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be 10, 7. and 6, as before; z then each of 


thoſe numbers being ſubtracted from 17, 
che remainders will be reſpectively 7, 10, 


and 11, which, added together, make 28, 
to which, the ſingle card you drew being 
added makes 29, and that number deduct- 
ed from 52 leaves 23, which is the amount 
55 ae cards the party drew. 


There! is little reaſon to imagine any one 
will diſcover why you here make choice 
of the number 17; but if you are defirous 
of rendering the Recreation Rill more ab- 
ſtruſe, and at the ſame time ſuſceptible of 
greater variety, you may fix on any other 
number leſs than 17, but more than 10; 
and afterwards add to the amount of the 
remainders the double of what that num- 
ber is leſs than 17; in the ſame mannner 
as in the laſt Recreation. 


T his Recreation alſo may be 10 oy 
with a pack of piquet cards; but then 
you muſt draw, or, what w ll anſwer to 


the 
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the ſame purpoſe, deduct 2, in your own 
mind, from the whole number 32, that 
the remainder may be divilible by 3; and 
let him deduct the number of each of his 
cards from that ſum, which is 10, and add 
the remainders together, as before; thus, 
if his three cards be 10, 7, and 6, he is to 
deduct each of them from 10, which 1s 
the third part of 30; ; therefore the re- 
mainders will be o, 3, and 4, which, added 
together, make 7, and that added to the 
2 you deducted from the whole number, 
makes , which taken from 32, leaves 23, 


and that muſt be the amount of his three 


cards. 


Among the different purpoſes to which 
the doctrine of combinations may be ap- 
plied, thoſe of writing in cypher, and de- 
cyphering, hold a principal place, as will 
appear by the following Recreations. 


D- 
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DIFFERENT METHODS or 
| WRITING INCYPHER 


The Lacedæmonians are ſaid to be the 
inventors of cyphers, or at leaſt they were 
not, to our knowledge, uſed by any people 
before them, Their method was by a 
: wooden cylinder « or roller, called a Scytala 
| Laconica, round which they rolled a thin 
parchment, and wrote their diſpatches. It 
was then taken off and ſent to the confe- 
derate, who had another roller, exadly of 
the ſame ſize, round which he wrapped the 
parchment, and read its contents. 


RECREATION XLII. 


To communicate intelligence by a pack of Pi- 
+" gulf cards. 


Tune: parties muſt previouſly agree in 
what manner the cards ſhall be firſt 
placed, and then how they ſhall be ſhuffled. 
Thus, ſuppoſe the cards are to be firſt 
placed i in the order as hereafter follows, 
| and 
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and then ſhuffled by taking off 3 from the 
top, putting the next 2 over them, and 
the following 3 under them“, and fo al- 
ternately. Therefore the party who ſends 
the cypher firſt writes the contents of it 
on a ſeparate paper, and then copies the 
firſt 32 letters on the cards, by writing 
one letter on every card; he then ſhuffles 
them in the manner deſcribed, and writes 
the ſecond 32 letters: he ſhuffles them a 
ſecond time and writes the third 32 letters, 
and fo of the reſt. An example will make 
this plain, Suppoſe the letter to be as fol- 
lows: 


T om in full march to relieve you z within! 
three days 1 ſhall be with you. I the ene|my 
in the mean time ſhould make an aſſaullt, re- 
member what you owe to your country, to 
your family and yourſelf. Live 292th bote 

er die wWith glory. 


* By ſhuffling the cards in this manner, there 
will remain only 2 to put under at laſt, 


* 
* 


Order 
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Order of the cards 


before the it ſhuffle, 


Ace ſpades ia d ui 
Ten diamonds 4à leu 
Eight hearts I mn o i u 
King ſpades g um 
Nine clubs nhleo 


* 


Seven diamonds f bmrai 
Nine diamonds veacft n 
Ace clubs Jwktryz 
Knave hearts lseeacr 
Seven ſpades miarmw 
Ten clubs 4 1 1 
Ten hearts rr ho ” 
Queen ſpades cbece7z 
Eight diamonds hah Y 
Eight clubs tyoool 
Seven hearts oyaoho 
Queen clubs ronuyb 
Nine ſpades eu i F 
King hearts Ie te u 0 
Queen diamonds e do e 
Eight ſpades i i n 0 
| Knave clubs va n r 2 
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Seven clubs e 4 * 
Ace hearts 9 rebr 
Nine hearts © ] n f 
Ace diamonds 2 H t & 4 
| Knave ſpades wo I m 3 
Ten ſpades ze # K 
King diamonds fi bu r 
Queen hearts 5 h mn mn 1 
King clubs inath 
Knave diamonds neuro 


The perſon that receives theſe cards 


firſt places them in the order agreed on, 


and tranſcribes the firſt letter on every 
card. He then ſhuffles them, according to 
order, and tranſcribes the ſecond letter on 
each card. He ſhuffles them a ſecond 
time and traniſerihos the third letters ; and 


ſo of the reſt. 


If the 3 were to be ſhuffled the ſe- 


cond time by threes and fours, the third 


time by twos and fours, &c. it would make 
1 e Wis 
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the cypher Rill more difficult to diſcover: | 
though as all cyphers depend on the com- 


bination of letters, there are ſcarce any that 


may not be decyphered with time and 


| pains; as we ſhall ſhow farther on. Thoſe 
cyphers are the beſt, that are by their na- 


ture moſt free from ſuſpicion of being cy... 
phers ; as for example; if the letters were 


here wrote with one of the ſympathetic 


inks, deſcribed in the fourth volume of 


this work, the cards might then paſs for 
a common pack, 


RECREATION XLVII 
Je myſtical dial. 
N a piece of ſquare paſteboard ABCD 


(Plate II.) draw the circle EFGH, 


and divide it into twenty-ſix equal parts, 
in each of which muſt be wrote one of 
the letters of the Are. 


On the inſide of this there muſt be an- 
other circle of paſteboard, ILMN, move- 
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able round the center O, and the extre- 
-mity of this muſt be divided into the ſame 
number of equal parts as the other. On 


this alſo muſt be wrote the letters of the 
alphabet, which, however, need not bediſ- 
poſed in the ſame order. The perſon 


with whom you correſpond muſt have a 


ſimilar dial, and at the beginning of your 
letter you muſt put any two letters that 


anſwer to each other when you have fix- 


ed the dial. 


E xample. 


Suppoſe you would write as follows : 


Tf you will come over t9 us you ſhall have 
a penſion, and you "y till make a ſham op- 
pofution. 


You begin with the letters Ma, which 


ſhow how the dial is fixed ; then for Jf 
Hou, you write un juc, and ſo for the reſt, 


as you will ſee at the bottom of the plate. ; 


The ſame intention may be anſwered by 


a ruler, the upper part of which is fixed 
3 3 and 


{ 
/ 
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and the lower part made to ſlide: but in 
this caſe the upper part muſt contain two 
alphabets in ſucceſſion, that ſome letter of | 
that part may conſtantly. correſpond to one 
in the lower part. The diviſions ſtanding 
directly over each other i in a ſtraight line 
will be much more obvious than in the | 
_ circumference of a circle. Or two ſtraight 
pieces of paſteboard regularly divided, the 

one containing a ſingle and the other a 
double alphabet, would anſwer exactly 
the ſame purpoſe. In this caſe a blank ſpace 
may be left at each end of the ſingle alpha- 
bet, and one or two weights being placed 
on both the gs will Keep them Ready. - 


RECREATION XIIX. 
The correſponding ſpaces, 


AKE two pieces of paſteboard or ſtiff 
paper, through which you muſt cut 
long ſquares, at different diſtances, as you 

will ſee in the following example. One of 

theſe pieces you keep yourſelf, and the 
git L 3 eg other 
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other you give to your cotreſpondent. 
When you would ſend him any ſecret in- 
telligence, you lay the paſteboard upon a 
paper of the ſame ſize, and in the ſpaces 
cut out, you write what you would have 

Underſtood by him only, and then fill up 
the intermediate ſpaces with ſome what that 
makes with thoſe words a different ſenſe. 


1 hall bel much obliged to you, as read- 
ing aloneſengages my attention ſa pre- 
ſent, if you will lend me any one of the 
2 [cight| volumes of the Spectator. 1 hope 5 

you will excuſe che freedom, but for 


| a winter 8 crening| 1 don't] know a bet⸗ 


ter entertainment. If I fall to return * 


ſoon, never truſt me for the time to come. 


A paper of this ſort may be placed four 
different ways, either by putting the bot- 
tom at top, or by turning it over, and by 
thoſe means the ſuperfluous words may be 
PP = 
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the more exfily adapted to che ſenſe of the 
other. | 


"This i is a very Aigible eypher, as it is 
free From ſuſpicion, but it will do only for 
ſhort meſſages : for if the ſpaces be fre- 
quent it will be very difficult to make the 

concealed and obvious meanings agree to- 
gether: and if the ſenſe be not clear, the 
writing will be liable. to ſuſpicion. | 


RECREATION L. 
The muſical cypher. 


HE conſtruction of this cypher, is ſi- 
T milar to that of the forty-eighth Re- 
creation. The circle EFGH (Pl. III.) is 
to be divided into twenty-ſix equal parts, 
in each part there muſt be wrote one of 
the letters of the alphabet: and on the in- 
terior circle IL MN, moveable round the 
center O, there is to be the ſame number 
of diviſions : the circumference of the in- 
ner circle muſt be ruled in the manner of 

. a muſic 


44.44 
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2. muſic paper, and in each diviſion there 


is to be placed a note, differing either in 


figure or poſition. Laſtly, within the 
muſical lines place the three keys, and on 
the outer cirele, the hgures that are com- 
monly uſed to denote the time. 


Then provide yourſelf with a ruled pa- 


per, and place one of the keys, as ſup- 


poſe that of ge re ſol, againſt the time two- 


fourths at the beginning of the paper, which 
will inform your correſpondent how to fix 
his circle. You then copy the notes that 
anſwer to the ſeveral letters of the words 


you intend to write, in the manner expreſſ- 


ed at the bottom of the plate. 


A cypher of this ſort may be made more 
difficult to diſcover by frequently chang- 


ing the key, and that will not in the leaſt 
_ embarraſs the reader. You may likewiſe 
add the mark x or H to the note that be- 
gins a word, which will make it more 


caly to read, and at the ſame time give 
my the 


* 
6— 


? . 
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the muſic a more natural aſpect. This 


cypher is preferable to that of the 48th 


Recreation, as it may be encloſed in a let- 
ter about common affairs, and paſs unſuſ- 
pected : : unleſs it ſhould fall into the hands 


of any one who underſtands com poſition, 


for he would very likely ſurmiſe, from the 
odd diſpoſition of the notes, 80 that more is 
meant that meets the car. 


OF DECYPHERING. 


The rules of decyphering are different 

in different languages: by obſerving the 
following, you will ſoon make out any 
common cypher wrote in Engliſh. 


1. Obſerve the letters or characters that 


moſt frequently occur, and ſet them down 


for the fix vowels, including y; and of theſe 


the moſt frequent will generally be e, and 
the leaſt frequent 4. 

2. The vowels that moſt frequently 
come together are e a and ou. 


3 The 
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3. The conſonant moſt common at the 
ends of words is s, and the next frequent 
„ | 
4 When two firhilat characters come to- 
gether, they are moſt likely to be the conſo- 
nants f, 1, or 5, or the vowels e or o. 
5. The letter that precedes or follows 
two ſimilar characters 1s either a vowel, or 
J, m, u, or r. 

6. In decyphering, begin with the words 
that conſiſt of a ſingle letter, which will be 
either a, 1, o, or &. > 

7. Then take the words of two 1 
one of which will be a vowel. Of theſe 
words the moſt frequent are, an, 0, be, 
by, of, on, or, no, ſo, as, at, if, in, is, it, he, 

me, my, us, We, am. 

8. In words of three letters there are 
moſt commonly two conſonants. Of theſe 
words the moſt frequent are, the, and, not, 
But, yet, for, tno', how, why, all, you, ſhe, his, 
her, our, who, may, can, did, was, are, has, 
had, let, one, two, fix, ten, &c *. 


* Some of theſe, or thoſe of two 0 letters will be 
found in every ſentence, 


9. The 
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9. The moſt common words of four 
letters are, bis, that, then, thus, with, when, 
from, bere, ſome, moſt, none, they, t hem, whom, 
mine, your, ſelf, muſt, will, have, been, were, 
four, froe, nine, &c. 

10. The moſt uſual words of five letters 

are, there, theſe, thoſe, which, were, while, 
fence, their, ſhall, might, could, Would, ought, 
three, ſeven, eight, &c. 
11, Words of two or more ſyllables fre- 
_ quently begin with double conſonants, or 
with a prepoſition ; ; that is a vowel join- 
ed with one or two conſonants. The moſt 
common double conſonants are, 81, br, dr, 
ft, Ir, gl, gr, Pl, pl, pr, b, p, AI, th, tr, 
wh, er, &c. and the moſt eommon prepo- 
ntions are, com, con, de, dif, ex, im, in, int, 
mif, par, pre, pro, re, /itb, ſip, un, &c. 

12. The double conſonants moſt fre- 
1 quent at the end of long words are, ck, 1, 
If, mn, nd, ng, rl, rm, rn, rp, rt, n, A, 
xt, &c. and the moſt common termina- 
tions are, ed, en, et, es, er, ing, ly, ſon, 


ion, 
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fron, tion, able, ence, ey ment, full, le eſs bo 
neſs, &c. 


Me ſhall here give an example of a 
cypher wrote in 3 characters, as is 
nN practiſed. 


CAX00 E440 TR ” 


SO. HAL +rFo ICTO + 
DEI STO. ©0XUCICHEA 
Ve ECIL. ESTN +U 
eXEIOTLO d. LSECCHT 
[+ CXSCEFX CE CA 
CLOCULIOXOTLO ©. 
FOTIOLE OCCAOX UCT2. 

ARNO XNOSTA I+ AO 
OS TOLLOX A/ARXTIV 
© TOC NO OO EASE CE 
NOA UX+X CAO AOSXL 
+6 TONOX 9SXO [+ A00 
XV USLO AFXO. 
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The foregoing will be eaſily decyphered 


by obſerving the rules; but when the cha- 


racters are all placed cloſe together, as in 
the following example, and as they always 


ſhould be, the „ is much more 
difficult. 


e No CEUTUUENESTNA 
 ISAUCX VAXTEVVSTIAI 
NX0 DOCN VVTOOXE+VX 
NA SOX LEXEFUXSALUE 
 X&ENUFOX VFXKLT veUTT 

VUSUEXESTITOOBaSEX 


COOYYTLOXLEIXDUSIXE:.. 


FNOMSTOVN4X9 S 
NX+9TAXVIIUENONO LE. 
XONCELUENUXNUEXIE = 
 FOXOTOSIT © BSXOTOL 
Tux, 


N - PEST 4 
. * > 
22 


— — ——— — 
7 - = 
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I kat — - ” * 
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et ² 
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To decypher a writing of this fort, you 
muſt firſt look tor thoſe characters that 


moſt frequently occur, and ſet them 


down for the vowels, as before. Then 
obſerve the ſimilar characters that come 


together; ; but you muſt remember that 
two ſuch characters may here belong to 


two words. You are next to remark the 


combinations of two, or three charaQers 


that are moſt frequent, which will be ſome 
of the words in the ſeventh and eighth of 


the foregoing rules; and by obſerving the 


other rules, you will infallibly diſcover, 
with time and attention, any cypher wrote 


on theſe prngpes” 


* When the words are wrote all cloſe together, 


if the key to the cypher were to be changed every 


word, according to a regular method agreed on 
between the parties, as might be done by either of 
the methods mentioned in the 48th Recreation, 
with very little additional trouble, the writing 


would be then extremely difficult to decypher. 
The longer any letter wrote in cypher is, the more 
eaſy it is to decypher, as then the repetitions of 
the characters and combinations are the more 


frequent. 


The 
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The following are the contents of the 
two foregoing cyphers; in which we have 
inverted - the order of the words and let- 
ters, that they who are deſirous of trying 
their talent at decyphering, may not, in- 
advertently, read the explanation before 
the cypher. 
_ emi] eno ton dna shtnom elohw eerht, 
suoidifrep dna leurc o. noituac & ecnedurp 
fo klat lliw uoy : on, rotiart, tcelgen 
& ecnereffidni si ti. yltrohs rettel a em 
dnes ot snaem emos dnif rehtie, traeh eht 
morf semoc ti taht ees em tel &, erom 
ecaf ym ees ot erad reven ro. 


evlevt fo ruch eht ta thgin siht, ledatic 
eht fo etag eht erofeb elbmeſſa lliw sdneirf 
ruo lla. ruoh eht ot lautcnup eb: deraperp 
llew emoc dna, ytrebil ruoy niager 
ot, ylevarb eid ro. thgin eht si siht, su 
sekam rehtie taht, etiuq su seodnu 0. 


The 
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The method of correſponding by ſig- 


nals being nearly related to that of cyphers, 
we ſhall here give two inſtances of the 


manner in which it ente be performed. 


RECREATION II. 
7 2 Correſpondence. 


ROVIDE a circle of wood ABCD 
(Plate IV. Fig. 1.) of about four feet 


in diameter, and divide its circumference, 


which will be about 12 feet, into 25 equal 
parts. In one of theſe ſpaces cut an open 
ſquare, and through each of the others cut 
one of the 25 letters of the alphabet. (I 
ſerving for F.) Over the ſpaces that are 
cut out paſte a thin oiled paper. 


5 On the top of a pole P ies fixed to 
the ground or floor, place a frame of wood 


EF, in which there is to be an opening of 


the ſame ſize with one of the diviſions on 
the wheel. On the outſide of this open- 


ing 
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ing let there be a door, by which it may 
be occaſionally cloſed. To the pole let the 

wheel be fixed, at its center G, round 
which it muſt turn, and be placed at ſuch 
a a height that the letters on its circumfe- 

rence may anſwer to the hole in the frame. 
Behind that part of the wheel which is 

- oppoſite the board, let there be fixed, on a 

ſtand, a z ſtrong * 


When you would communicate your 
intelligence, open the door on the outſide 
of the frame; then put that diviſion of the 
wheel in which the ſquare is cut, againſt 
the opening, and place the light behind 
it; that ſerves for a ſignal to your cor- 
reſpondent, which he anſwers by putting 
his wheel in the ſame poſition “. W hat 
you intend to communicate being wrote 
on a paper and placed before you in a 


* Where there is a frequent correſpondence re- 
quired, certain hours of the 7 ſhould be fixed 
for obſerving the ſignal, 


8 M pro- 
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proper poſition, you turn the wheel round, 
till that diviſion which contains the firft 
letter of the firſt word come before the 
opening, and keep it there while you tell 
4; you then turn the wheel, either back- 
ward or forward*, to the ſecond letter 
and keep that before the opening the ſame 
time; and fo of all the letters of that word; 
and between every word you place the va- 
cant diviſion before the opening, while 
you, in like manner, tell 4. When you 
have finiſhed the whole of your intelli- 
gence, you ſhut the door of the frame, or 


5 withdraw the light. 


If your correſpondent be far off, as ſup- 

poſe two or three miles, or farther, you 

muſt be each provided with a teleſcope, of 
a fize adapted to the diſtance between you. 


„There may be placed handles on different 
parts of the wheel as at a, b, c, d, by which 
it will be the more readily turned about. 


Your. 
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Your apparatus ſhould be placed ſome 
way within the room, that it may not be 
obvious to paſſengers. It is evident, from 
the conſtruction of this inſtrument, that it 


is full as well adapted for a correſpondence 
y 1 night as by day. 


A machine of this ſort may be con- 
ſtructed at a trifling expence, and will 
be found highly uſeful in many inſtances, 
as where two perſons live on the oppoſite 
ſides of a large river, or in a country 

where the roads are for a great part of the 
year impaſſable, &c. If you are fearful 
any perſon, beſide your correſpondent, 
ſhould know what paſſes, inſtead of let- 
ters, you may uſe 24 characters, like thoſe 
we have given in the laſt example of 
cyphers. 


This invention may alſo be applied to 
public uſe, as to convey intelligence to the 
garriſon of a town beſieged; or where 


Hes; diſpatch 18 required ; ; and in that 
M 2 caſe 
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caſe ſeveral machines may be placed- at 
different diſtances, that may convey the 


intelligence to each other ; and here the 


| wheel may be of a much larger dimenſion. | 


There is one circumſtance, however, that 


will render this contrivanee entirely uſe- 


leſs, and that is a thick miſt or fog ; forin 
that caſe, let the light be as ſtrong, and the 
letters as large as they may, it will be im- 
poſſible to diſcern them at any conſider- 
able diſtance. How to maintain a corre- 
ſpondence in that ſituation, will be ſhown 
in the next Recreation. 


RECREATION III. 
Auricular Correſpondence. 


O. the top of a houſe, or any other build- 

ing, fix two bells A and B, (Pl. IV. Fig. 
3) by the iron rod CD, that paſſesthro' their 
handles, from which there muſt hang two 


ropes that go to the room beneath. The 


wee 
6 
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weight of the handles ſhould be nearly 
equal to that of the bells, ſo that a ſmall ad- 

ditional force applied to the ropes may 
draw them up. One of the bells muſt be 
much larger than the other, that there 


may be no n in — their 
fourids. X 


The letters of the alphabet are to be ex- 
preſſed by pulling of theſe bells, accord- 
ing to the following order; in which you 
are to obſerve, that the ſmall figures denote 
the number of pulls of the leſſer, and 
the numeral letters, thoſe of the r 


bell. 

8 6811 N 
n ·HRN7² 1 088 Vita 
C46 14 1 Pe l-UE nn. 
DI: SM Q 1-1 Wt 
E 1 LS] o ( 
F III My $1.9 Ys 


Z III 
. 
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After each letter you muſt ſtop while - 
you tell 4, and at the end of each word 


you may, for greater diſtinQuon, pull both 
bells twice r. 


The above combinations may be conti - 
nued to what number you pleaſe ; ſo as to 
take in the moſt common words, ſuch as 
and, the, you, he, ſhe, they, them, this, that, 


ney, ob; 45 GC. 
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MECHANIC 8. 


DEFINITIONS. 

ECHANICS is that ſcience which 
explains the properties of moving 

bodies, and of thoſe machines from which 

they frequently receive their motion. 

2, Gravity is that power by which every 
body n deſcends tou ard the center 
of the earth. 

3- The center of gravity, in a ſingle 
body, is that point round which the ſeve- 


ral parts of the body, in every fituation, 
exactly balance each other, and conſe- 
quently if that point be ſuſpended the 
body will remain at reſt. 

J. The center of gravity, in two or 
more bodies, 1s that point between them, 
from which the diſtance of each is in pro- 
portion to the quantity of matter it con- 
tains. The leſs the matter the n 
the diſtance. 

5 The 
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F. The Vis Inertiz, or Inert Force, is 
that property in bodies, by which they re- 
ſiſt the power that EAGERTOUPS to put them 
in motion. 

6. The denfity of bodies is the quantity 
of matter they contain, compared with 
their magnitude or dimenſions. 

7. Elaſticity is that property in bodies 
by which, when their parts are forced out 
of their natural ſtate, they return to it a- 
gain; and by which two moving bodies, 

after ſtriking, recoil from each other. 

23. Power, in mechanics, i 18 the force by 
Which any body is put in motion. 

9. Weight, is the body to be moved. 
10. Motion, is either ſimple or com- 
pound: ſimple motion is that which pro- 
ceeds from one power only; and com- 
pound motion is that which proceeds from 
two or more powers, either at the ſame 
ume or in ſucceſſion. 33 | 
11. The center of motion is that point 
round which one or more bodies move. 
TO 12. Ve- 
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12. Velocity of motion, is the ſpace 


paſſed over by a body in a given time. 


13. Accelerated motion, is that which 
continually increaſes, and retarded motion 
zs that which continually decreaſes. 


14. The quantity of motion, or mo- 
mentum of a moving body, ariſes from its 


velocity multiplied into the quantity of 


matter it contains. 


15, There are ſix primary mechanic in- 
ſtruments, commonly called mechanic 


Powers, which are (1.) the lever“, (2.) the 
balance, (3) the pulley, (4.) the wheel and 
axis, (g.) the ſcrew f, and (b.) the wedge : 


to which is ſometimes added the inclined 


* Levers are ſaid to be of the firſt, ſecond, or 
third ſort, according to the ſituation of the fulcrum 
F, as in Pl. V. Fig. 1, 2, 3; to which is added 
the bended lever, Fig. 4. : | 
＋ There are ſeveral ſorts of ſcrews uſed in ma- 
chines, of which thoſe of Fig. 8, and g, Pl. V. 
are moſt common. In Fig. 8, the part A Bis called 
the male ſcrew, and CD the nut, or female ſcrew. 
The part A B (Fig. 9.) which is turned by the 
wheel C D, is called an endleſs ſcrew, becauſe, 
while the wheel goes, it turns inceſſantly, 
: RON Ei CEL e pulwGane 
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plane : and of ſome or all of theſe every 

compound machine is N See 
Plate V. 


16. A pendulum is any body ſuſpended 
from a point, from which it ofcillates or- 
vibrates, as from à center; but is gene- 
rally underſtood to be a ball lulpradert at 
the end of a ſtring or wire. 
17. That reſiſtance which ifefrom the 
rubbing of the parts of a machine againſt 
each other, is called their friction. 


APHORISMS. 
1. Every body, whether at reſt or in 


motion, will conſtantly continue in its pre- 
ſent ſtate, unleſs compelled to alter it by 


ſome external power. 


2. All motion, whether changed or ge- 
nerated, is in proportion to the force im- 


Preſſed, and is made in the direction that 
A 


3. Action and re-ation, that is, the im- 
pulſes of two bodies on each other, are 


always 
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always equal, and in contrary direc- 
tions. þ ; 

4. In bodies not nd if one in motion 
Arik againſt another at reſt, they will both 
move in the direction of the firſt moving 
body; and the quantity of motion in both 
bodies will be the fame as it was in the 
_ firſt before the ſtroke. 

5. If one ſuch body in motion, ſtrike a- 

gainſt another moving in the ſame direc- 

tion, but with leſs velocity, they will both 
continue 1n that direction, and the quantity 
of motion in both bodies will continue the 
ſame. 
6. When two "mY 1 with. equal 
quantities of motion, and moving in op- 
polite directions, ſtrike againſt each other, 
their whole motion will be deſtroyed, and 
they will remain at reſt, 

7. If two ſuch bodies, with different 
quantities of motion, and moving in op- 
poſite directions, ſtrike againſt each other, 
they will continue to move in the direc- 


tion of that 255 which had the greateſt 
3 momen- 
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momentum, and the quantity of motion 
in both bodies, after the ſtroke, will be 
equal to the difference of their motions be- 
fore it. 1 
8. The force of ac ion in elaſtic bodies 
is twice as great as that of non- elaſtic bo- 
dies; for the former ſtrike each other not 
only by impulſe, but by repulſe; recoiling 
from each other after the ſtroke x. | 
g. The inert force of every body is in 
proportion to its denſity. 5 
10. All bodies near the ſurface of the 
earth deſcend equal ſpaces in equal times}, 
11. The velocity of falling bodies, in 
unrefiſting mediums, is 16 feet the firſt 


* In theſe aphoriſms bodies are ſuppoſed to be 
perfectly elaſtic or non-elaſtic : in all other bodies 
they will hold true only i In proportion to the degrees 
of their elaſticity, 

+ This muſt be underſtood of ſuch as are called 
-heavy bodies; for in thoſe that are light the re- 
ſiſtance of the air makes a conſiderable difference, | 
A bullet and a feather fall with very different velo- 
cities in the air, though in the exhauſted receiver 
they deſcend together. : 
ſecond, 
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ſecond, nearly, and becomes continually 
accelerated in a regular progreſſion. 

12. In every pendulum all its vibrations 
in {mall arches, or parts of circles, are 
made in the ſame time. 

Iz. The times of vibrations i in different 
pe are as the ſquare roots of their 
lengths“: therefore a pendulum of four 
feet will vibrate twice while one of 16 
feet vibrates once. 

14. The length of a Fa that vi- 
brates every ſecond, will be 39 inches, 

nearly, and one that vibrates twice in a 
ſecond will be 9+ inches. 
13. Any body, in the form a rod or 
ſtaff, that is every where of equal denſity, 
as an iron rod, and that is one third longer 


than a pendulum, will vibrate in the ſame 
time as that pendulum. 
1. In the FIT where the Power P 


# Sce page 2. definition 2. 
4h A pendulum of this fort is therefore a regular 
meaſure of time, and may be of uſe on many o 
caſions. 
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(Pl. V. Fig. J and weight W are to each 
other reciprocally as their diſtances from 
the fulcrum F, — will be in equi- 


librio “. 
17. The balance — a lever of the firſt 
kind, where the fulcrum is placed exactly 
between its two extremities, if two weights 
E, F, (Pl. V. Fig. 5.) be placed any where, 
at equal diſtances from the fulcrum, and 
the balance remain in equilibrio, thoſe 
weights mult be equal. 

— - When a power ſuſtains a weight, 
by a rope going over a fixed pulley, the 
weight and power will be equal : but if 


one end of the rope be fixed, and the pul- 


ley be moveable with the weight, then the 
power will be but half the weight. 

19. In a combination of pullies, as 
A, B, C, D, (Pl. V. Fig. 6.) called a tackle 
: of pullies, the power will be to the weight, 


* The lever is to be regarded as the origin of 
the other powers, ſeeing they all act in a ſimilar 
manner, though in different directions. 


as 
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as 1 to the number of ropes applied to the 
moveable pullics CD, that is, in this caſe; 
a8 1 to 4. 

„0, In the wheel 5 axis, the power 
will be to the weight, as the diameter of 
the axis is to the diameter of the wheel. 
21. When there is a combination of 
wheels and axles, the power will be to the 
5 weight, as the diameters of the axles mul- 
tiplied into each other, i 1s to the diameters 
of the wheels multiplied into each other. 
22. In the ſcrew, the power 1s to the 


weight, as the perpendicular diſtance be- 
tween any two threads of the ſcrew A B, 


(Pl. V. Fig. 8.) is to the circumference of 
the circle deſcribed by the power at 
C or D&. 
2 3. In the wedge, we power is to the 
weight or reſiſtance, as half the length of 
the baſe C E (Fig. 10.) to its height E F. 
24. In the inclined plane, the power is 


* The FIRES has the peculiar adyantage of ſuſ- 
taining a conſiderable weight, When once raiſed, 
though the power be taken away, 


Vol. * N to 


198 NATIONAL 
to the weight, as the height of the plane 
CD (Fig. 11 ) is to its length A B. * 
25. A body acquires the ſame velocity 5 
by rolling down an inclined plane AB 
(Fig. 11.) as it would by falling through 
its perpendicular height C. 
26. It is evident from che foregoing apho- 
riſms, that whatever is gained in time is 
loſt in power; and that no machine can of 
itſelf give any freſh power, but by dimi- 
niſhing the velocity of the weight, and in- 
_ creaſing that of the power, bring them to 
an equality. 
2. Whenafly is added to any 5 
as to a common jack, it does not increaſe, 
but diminiſh, the ſtrength of the power; 
its only uſe being to regulate the motion 
of the machine, and =p it conftantly 
equal“. Een 


* Though the ay does not in reality add any 
freſh power, yet by regulating the motion, it will in 
ſome caſes, as when a man is employed to turn a 
large wheel, render the operation of the power more 
eaſy and eff cacious. 1 | 
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28. In every machine, when the weight 
and power are in equilibrio, the leaſt ad- 


ditional power ſhould put it and keep it 
in motion; but from the friction of the 
ſeveral parts of the machine, it is found 


that, on a medium, near one-third of the 


firſt power muſt be added to og the ma- 
chine in motion. 


29. The friction of a mackins does not 
arife merely from the number of the rub- 


bing parts, but from the weight with which 
they are charged, multiplied into the ve- 
loeity of the motion. | 

30. In all machines, ſimplicity i is their 
primary excellence, as they are thereby 
leſs liable to friction and impediment ; the 
diſorder of any one part ofa machine fre- 
quently obſtructing the operation of the 
whole. 
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RECREATION III. 


To conſtruct a mechanical dial without 
wheels, pring, or weight. 


; * I S dial conſiſts of a tin or copper 


barrel or cylinder C D, (Plate VI. 
F. ig. 1.) which is ſupported by two ſtrings 
of catgut that are faſtened to the points 
A and B. This cylinder, for common 


uſe, may be about a foot long, and nine 


inches diameter. 


The principal mechaniſm of this dial 


is in the internal ſtructure of the cylinder 


which is repreſented by Fig. 2. and con- 
fiſts of five diviſions*, that are formed 
by the five pieces a f, bg,ch, at, and el, 


placed perpendicular to the ends of the 


cylinder: all theſe diviſions muſt be pre- 


ciſely equal; and in each of the partitions 


* There are ſometimes ſix or more : diviſions; and 
the machine is commonly eſteemed the more accu- 
rate for having a greater number. 


almoſt 
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almoſt cloſe to the circumference of the 


cylinder, there 1s to be a ſmall hole, ſuch 
as is made hank a large needle. 


In the diviGons muſt be placed a quan- 
tity of water, equal to about one-fourth of 


the content of the cylinder; but the exact 
proportion can be determined by trial on- 


ly. This water ſhould be diſtilled, or at 
leaſt well filtered, that it may not, by 
growing foul, impede the motion of the 
machine; and if there be a due quantity 
of ſpirits mixed with the water, it will be 
thereby prevented from freezing. At one 


end of the cylinder is a ſmall hole, by 


which it may at any time be emptied: 
this hole is to be ſtopped with wax. 


The barrel being brought up to the 
points A and B, by winding the ſtring 
round its axis, it would there reſt, but 
the water 00zing through the ſmall holes 
in the upper partitions deſtroys its equi- 
librium ; and as it flow ly and gr: adually de- 
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ſcends, the ſmall points at the end of its 
axis ſhow the hours, and parts of an hour, 
according to the number of diviſions on 


the ſcales E or F. 


I this dial go too faſt or ſlow, it may 
be eaſily regulated, either by diminiſhing 
or increaſing the ſize of the catcut, or the 


quantity of water in the cylinder. 


Machines of this kind are moſt common 


in monaſteries, and are frequently made 


by the monks themſelves, for their own 


private uſe ; the purchaſe of a watch re- 


quiring a ſum of money which is very 
rarely poſſeſſed by any of that claſs of 
men; if they can be called men who diſ- 
claim the principal characteriſtic of man- 
hood, 


RECRE- 


RECREATIONS. 183 
RECREATION L. 
A dial to ſhow the hour by gradually de- 


ſcending an inclined plane. 


HE external ſtructure of this dial 


conſiſts of two parallel plates, con- 
nected by a hoop A B (Pl. VI. Fig. z.) 
which is placed about one- eighth of an 


inch beneath the circumference of the 


plates. Theſe plates are indented, to pre- 
vent their ſliding down the plane. On the 
front plate are inſcribed the 24 hours; and 


at its center is a ſmall hollow hemiſphere 1 


moving freely on a pin: the lower part 


of this hemiſphere is filled with lead, that 
keeps the little gentleman who ſits upon 


it, and points with his finger to the 
hour, conſtantly in an erect poſition. The 


deep ſhades in the plate repreſent its con- 


cavity, which is about half an inch. 


Fig. 4. In the ſame plate, repreſents the 


internal ſtructure of this dial. LET Q 
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is the circumference of the hoop : F a 
frame-plate, on which 1s placed the train 
of wheels 1, 2, 3, 4, which are nearly fi- 
milar to thoſe in another dial, and are, in 
like manner, governed by a balance and 
regulator. There is here no ſpring, nor 
fuſee, their effects being otherwiſe ſup- 
plied, as will appear hereafter. The great 
wheel of the train is placed upon the axis 
of the movement, at the center, and the 
other wheels on one fide, which would 
give the machine a movement, for a ſhort 
time, on a horizontal plane: it is therefore 
neceſſary to fix a thin plate of lead, C, on | 
the oppoſite fide, to preſerve the equili- 
brium, The machine will then reſt in 
any poſition on the horizontal plane HH; 
but if it be placed on the inclingd ns 
D G D, it willtouch it in the point G, but 
cannot reſt there; for the center of gra- 
vity at M, acting in the irection M T, 
and having nothing to aaf muſt ne- 
ceſſarily deſcend, and carry the hooy dong £ 
the Plans: 


But 
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But if on the other fide ſuch a weight 


P, be fixed, as ſhall remove the center of 
_ gravity from M to V, in the line LG, 
which paſſes through the point G, then 
it will naturally reſt on the inclined 
plane. TY 5 


Now if the weight P be not fixed, but 


ſuſpended at the end of an arm or lever, 
which 1s faſtened to the center-wheel 7, 
moving on the axis of the machine at M,, 


and which communicates, by its teeth, 


with the other wheels ; in that caſe, if the 


weight P be juſt equal to the reſiſtance 


ariſing from the friction of the train, the 
dial will remain at reſt, as on a horizontal 
plane. 


But if the weight P be ſuperior to the 
reſiſtance of the train, it will neceſſarily 
put it in motion, and the dial will then 
gradually deſcend the inclined plane ; 
While the weight P, its arm P M, and 


the wheel I, conſtantly preſerve the ſame 


{ 
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poſition they were in when the dial began 
to move. 


From what has been ſaid it is eaſy to 


conceive that the weight P may have ſuch 


a determinate gravity as ſhall act upon 


conſequently produce a motion in the 


machine of any required velocity, ſuch, 


for example, as ſhall carry it round once 


in 24 hours. Therefore, if the diameter 
of the dial plate be four inches, it will 


deſcribe the length of its circumference, 
that is, 12 inches five-tenths, nearly, in 


the 24 hours. From whence it follows, 


that this movement may be made to con- 


tinue any number of days, by a propor- 


tional increaſe of the length of the plane . 
and if that were infinite, the motion of the 
dial would be perpetual. 


The motion of this dial is eaſily accele- 


rated or retarded by. railing or depreſſing 


the inclined plane, by means of the ſcrew 
FD ooo: Sli. 
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8 (Fig. 3.) The angle to which the plane 
is firſt raiſed is about 10 degrees, that is, 


the ninth part of a — or quarter 


of a circle. 
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; 4 check to go perpetually by the influence of 


the celeſtial bodies. 


HE conſtruction of the movements 
in this clock is the ſame with thoſe 


in common uſe: : it differs from thoſe only 


in its ſituation, and the manner in which 78 
1 is wound up. 


This ad 1s to be placed near a wall, 
by, or againſt, which the tide conſtantly 


flows. To each of the barrels, round which 
the ſtring that carries the weight is wound, 


there muſt hang a bucket, and into that, 


when the tide riſes to a certain height, 
the water runs, by means of a pipe fixed 


in the wall. The bucket then overbalance- 
ing the weight, deſcends, and winds up the 
clock; 
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clock ; but when it comes to a certain 
depth, it is taken by a catch fixed in the 
wall, which, by turning it over, diſcharges 
the water. The weights of the clock then 
deſcend in the uſual] manner, and the buck- 
ets are drawn up. 


Now as this clock is kept in motion by 
the tide, and as the tide proceeds from 
the influence of the ſun and moon, it ne- 
ceſſarily follows, that the motion of the 
clock proceeds from the ſame cauſe ; and 
that as long as the parts of the machine 
remain, motion will be perpetual. 


This, according to the common accep- 
tation of the term, is certainly a perpetual 
motion; and ſo is every mill that is driven 
by a conſtant ſtream; but that is not the 
ſenſe in which the term was uſed by the 
- advocates for a perpetual motion in the 
laſt century. 'They meant a machane, 
which, being once put in motion, ſhould, 
by its peculia: conſtruction, move perpe- 
tually, 
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tually, without any freſh force impreſſed, 


This they attempted by various means; 


as the attraction of a loadſtone, the deſcent 
of heavy bodies, the difference of the mo- 
mentum 1n revolving weights, &c. all of 
which, though ingenious enough, diſcover 


a want of due attention to the principles 
of mechanics. Beſides, if a perpetual 


movement could be effected by either of 


thoſe means it would be of very little, or 


no uſe: for the unavoidable wear of the 
ſeveral parts of the machine, ariſing from 
the inceſſant friction, muſt neceſſarily 
deſtroy that equality of motion, which 
alone could render its perpetuity of any 
conſequence. 
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RECREATION LI. 
The inſcrutable lock. 


T HE difficulty a ſtranger would find in 
opening this lock, when in poſſeſſion 
of the key, ariſes partly from the ſcutcheon 


that is placed before it, and partly from the 


| peculiar form of the key. 


The ſcutcheon AB (Pl. VII. Fig. 1.) con- 


' Gifts of a circular plate of braſs or iron, 
on whoſe rim are 24 teeth, that take the 
leaves of the pinion C: this ſcutcheon may 
therefore be placed in 24 different poſi- 
tions; in ſeveral, or all of which, the key 


may be inſerted, but the lock opened in one 


of them only : D, is the aperture for the 
key, and a, b, c, d, are four knobs by which 
it is turned about. 


"Thi key ABCD (Fig. 2.) conſiſts of 
two ſets of wards, which are divided into 


twelve 
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twelve parts, as is expreſſed by the paral- 


lel lines in the figure, and which ſhould 
be made to join ſo exactly, that when 


they are preſſed together, their diviſions 
may not be viſible. At the middle of the 


key is a ſcrew E, which, when turned in, 
faſtens all the parts together, and when 


ſcrewed out, ſets them at liberty, that they 
may be turned round the barrel of the key, 


at the center of each part. When you 


have locked the door, you turn the 
ſcutcheon about by one of the knobs ; then 
unſcrewing the wards of the key, you 


turn part of them half round, that 1s, you 
bring ſome of thoſe parts that were next 


AB to CD, and then make them faſt again, 2 


by the ſcrew at the end. 


Now if the perſon, into whoſe hands 


this key ſhall fall, be ignorant of the 
ſcrew, it will be abſolutely impoſlible for 
him to open the lock; and if he ſhould | 
know the uſe of it, the trials he muſt make 


before he can have any proſpect of ſuc- 
N ceſs, 
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ceſs, will render the attempt highly ab- 
ſurd ; for there being 12 diviſions in the 
key, it appears by the 18th Recreation 
of this volume, they may be placed i 
479,001,000 different politions, and as each 
of theſe poſitions may be applied to the 
ſeveral ways in which the ſcutcheon may 
be placed, it follows, that if the foregoing 
number be multiplied by 24, the product, 
which is 11,496, 038, 400, will be the num- 
ber of all the trials that can be made: there- 
fore, it is eleven thouſand four hundred 
and ninety- ſix millions, thirty-ei ght thou- 
ſand, three hundred and ninety-nine, to 
one, at each trial, that he does not open 
the look: 5 


For common purpoſes a much leſs num- 
ber may ſuffice: ſuppoſe, for example, 
there are only ſeven diviſions in the key, 
the number of trials will be then 120,960. 
Now ſuppoſing bo trials to be made in an 
hour, it would require 2016 hours to make 

all thoſe trials, that 1 is, to be ſure of ſuc- 
ceeding; ; 
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ceeding ; that is, ſuppoſing again, a regu- 
lar account to be kept of each trial as it is 
made, for otherwiſe the ſame trial might, 
and naturally would, be made ſeveral 
times. | 
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80 to diſpoſe a hand=mill, fo grind corn, Se. | 
that being once put in motion, it ſhall 
work inceſſantly, from morning to night, 
without the affiftance of any ani mal power. 


on 


HE form of this mill may be ſimilar to 
- thoſe in common uſe : its motion is 
to be maintained by means of a ſmoke- 
jack: the uſe of this ſort of jack is com- 
mon enough; but its conſtruction and 
manner of acting being clearly under- 
ſtood by few, we ſhall here deſcribe 
them. EEE 


The horizontal wheel AB (Plate VII. 

Fig. 3.) is placed in the narroweſt part 
of the chimney that 1s next the fire : its 
wings, which are made of tin, are inclin- 
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ed to the horizon, that is, placed in a ſſop- 
ing direction. To the ſame axis on which 
AB turns, is likewiſe placed the cog-wheel 
C, that takes the teeth of the perpendicu- 
lar wheel D. On the ſame axis with D, 
1s placed the wooden wheel E, round 
which runs the rope F, on whoſe lower 
part is placed the wheel of the * 


Now, the air, being arch dy the fire, 
forces up the chimney, and meeting with 
che wings of the horizontal wheel in the 
narroweſt part, neceſſarily turns it round, 

and at the ſame time turns the cog- heel C, 
Which turns D and E, together with the 
rope, which by its friction againſt the 
wheel of the ſpit, keeps that likewiſe con- 
ſtantly turning; and its velocity will be 
always in Proportion to its weight, and 
the ſtrength of the fire. 


Therefore, if inſtead of the iron ſpit, 
the handle of tlie mi l, be f æed in the cen- 
ter of tlie lower wooden wheel, it muſt, 
in like manner, turn that round: and the 

motion 
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motion will continue not only while 
the fire laſts, but a conſiderable time 
after; for there will be a continual circu- 
lation of the air up the chimney, till that 
in the room becomes equally cold with the 
external air. 


This machine may in like manner be 
applied to the reeling of yarn ; to the 
making a hammer ſtrike perpetually on 
an anvil; and many other domeſtic pur- 


poſes. 
RECREATION LVIII. 


A carriage to go without any other force 
than what it receives Jrom the Paſſengers. 


TI machine is repreſented by AB 
CD, (Pl. VIII. Fig. 1.) It is moved 
by the footman behind it ' and the fore 
wheels, which act as a rudder, are guided 
by the perſon who ſits in the carriage“. 


* This machine was invented by M Richard, 
a phyſician of Rochelle, and was exhibited at 
at Paris in the laſt century, It is deſcribed by M. 
Ozanam in his Recreations Mathematiques. 

0 2 Between 
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Between thehind wheels is placed a box, 
in which is concealed the machinery that 


moves the Carriage. AA, Fig. . is a fmall 
axis, fixed into the box. B ĩs a pulley, over 


which runs a rope, whoſe two ends are 
faſtened to the ends of the two leavers or 
treddles CD, whoſe other ends are fixed 
in ſuch manner in the piece E, which is 


Joined to the box, that they can eaſily 


move up and down. F, F, are two flat 
Pieces of iron, that are joined to the tred- 


dles, and take the teeth of the two wheels 
FH Ii, which are fixed on the ſame axis 
with the hind wheels of the carriage, I, I. 


It is evident that when the footman 
behind preſſes down one of the treddles, 
ſuppoſe C, with his foot, he muſt bring 
down one of the pieces of iron F, and con- 


ſequently turn the wheel H that is next 


to it; and at the ſame time, by means of 
the rope that goes over the pulley, he muſt 
raiſe the other treddle D, together with 
its piece F, which being thruſt down, will 
turn the other wheel H; and fo alternate- 


ly.: 
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ly: and as the great wheels are fixed on 
the ſame axis, they muſt neceſſarily move 


at the ſame time. 


It is eaſy to conceive that if the ends 
of the treddles next E, inſtead of being 
placed behind the carriage were turned the 
oppoſite way, fo as to come under the feet 
of the perſon who fits in it, he might 


move it with equal, or even greater faci- 
lity, than the footman, as it would then be 
charged with the weight of one perſon 
only. R 


A machine of this kind will afford a 
ſalutary recreation in a garden, or park, 
or on any plain ground, but in a rough or 
deep road muſt be attended with more pain 
than pleaſure. 
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RECRE ATION LIX. 
The catapulta, 


HIS engine was in great repute among 

the ancients, and uſed by them in 
throwing darts or ſpears againſt their ene- 
mies, from whence it had its name. Some 
of the ſpears or darts thrown by theſe en- 
vines are ſaid to have been eighteen feet 
long, and to have been thrown with ſuch 
velocity as to take fire in their courſe *. 
* It will not be improper to inſert here, what 


is related by writers of the laſt century concerning 
the force of darts or arrows. Greaves, in his 


Pyromodographia, ſays, Some Turkiſh bows 


« are of that ſtrength as to pierce a plank fix 
& inches thick,” He adds, I ſpeak what I 
& have ſcen.” And Barclay, a writer of ſufficient 


credit, in his Icon Animorum, ſpeaking of the 


Turkiſh bow, which differed very little in form 
from the long bow, anciently in uſe among us, 


being drawn by the hand, without the help of the 


rack that is uſed to ſome other bows, He ſays, 

I was an eye witneſs, how one of theſe bows, 
„ with a little arrow, did pierce through a piece 
0 Ree] three fingers thick.“ Of facts like theſe 
a man 
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ARCD, (Pl. IX. Fig. 1.) is the frame that 


holds the darts or arrows, which may be of 


different numbers, and placed in different 
directions. EF, is a large and ſtrong iron 
ſpring, which is bent by a rope, that 
goes over the three pullies 1. K, L, and is 


drawn by one or ſeveral men; this rope 


may be faſtened to a pin at M. The rope 


therefore being ſet at liberty, the ſpring 


muſt ſtrike the darts with great violence, 


and fend them, with ſurpriſing velocity, to 
a great diſtance. This inſtrument differs 


in ſome particulars from the deſcription 
we have of that of the ancients ; princt- 


pally in throwing of ſeveral darts at the 


ſame time, one only being thrown by 


their's. A machine of t. his fort would he 
of uſe in thoſe countries where tnere are 


frequently large flights of birds, for a great 


a man may be very well allowed to doubt, or to 
ſuppoſe they were attended with ſome deception: 
yet totally to diſbelieve them, when related by 
ſuch witneſſes, merely becauſe they are to us im- 
practicable, ſavours rather of ignorance and teme- 
Itty than a rational caution, | 

O + number 
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number of arrows being thus diſcharged | 
at the ſame inſtant, could not fail of doing 
Ema execution. 


RECREATION LY. 
To fail as faſt, with a fair wind, ts land 


45 by water, 


Pas: is to be effected by means . 

| failing chariot, or boat fixed on four 
wheels; as AB (Plate IX. Fig. 2 ) which 

is driven before the wind by the ſails C D, 
and guided by the rudder E. Ina chariot 
of this kind the wheels ſhould be farther 
aſunder, and the axle-trees longer, than in 
other carriages, to prevent overturning. 


A machine of this fort was conſtructed 
in the laft century by Stephinus, at Sche- | 
YL veling 1 in Holland, and is celebrated by 
many writers. Its velocity with a ſtrong 
wind is ſaid to be ſo great, that it would 
carry eight or ten perſons from Scheyeling 
to Putten, which are forty-twq Engliſh 
miles diſtant, in two hours 
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Carriages of this kind are ſaid to be fre- 
quent in China; and in any wide, level 
country, muſt be ſometimes both pleaſant 
and profitable. The great inconvenience 
attending this machine is, that it can only 
go in the direction the wind blows : and 
even not then unleſs it hlow ſtrong ; fo 
that, after you have got ſome way on your 
journey, if the wind ſhould fail, or change 
you muſt either proceed on foot, or go 
back. Some remedy for this inconvenience 
will be found in the next recreation. The 
Hollanders have, or had, ſmall veſlels, 
ſomething of this kind, that carry one or 
two perſons on the ice, having a ledge at 
bottom inſtead of wheels; and being made 
in the form of a boat, if the ice break the 
paſſengers are ſecured from drowning. 


5 RECRE 
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RECREATION IXI. 
To ſale by land againſt the wind. 


FT ABCD (Plate X. Fig. 1.) be the 
body of a ſailing chariot : M the maſt, 
to which are fixed the wings or fails E F 
G H; the two firſt of which E F, are here 
ſuppoſed to be expanded by the wind. R 
is the rudder by which it is guided. 
Therefore, the wind driving the fails 
round, with the maſt M, and the cog 
wheel K, take the teeth, placed perpendi- 
cular to the ſides of the two fore-wheels 
of the carriage, and me keep it 
in continual motion. 


The body of this machine ſhould not 
be large, nor placed very high, not only 


to prevent overturning, but that its mo- 
tion may not be thereby impeded ; for the 
velocity will be in proportion to the force 
of the wind on the fails to that on the 
body of the machine. Therefore if they 
be 
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be both equal it will fland ſtill; or if the 
force on the body be the greateſt, itwill go 
backw.rds ; uh leſs there be a contrivance 


to lock the wheels. The upper part of 


the machine next A, may be made to take 


off, when the wind is contrary, and there 


may be another ſet of ſails placed between 


the two hind wheels, which will confider- 
ably increaſe its velocity. But after all, 


for general uſe, a common carriage muſt 
be preferable ; for this cannot be expected 


to go up a moderate aſcent without great 


difficulty, nor down a declivity, when 
there is a ſtrong wind, without danger; 
and even on level ground, if the road be 


in any degree rough, its progreſs mult be 
very low; attended both with difficulty 
and danger. In an open country, how- 

ever, where there is a large tract of level 


and ſmooth ground, and frequent ſtrong 


winds, a machine of this ſort will cer- 
taialy be very convenient; and in moſt 


countries, when made of a ſmall fize, may 


be uſeful to young people, by affording 
them a pleaſant and healthful exerciſe. 


9 RE CR E- 
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RECREATION LXI, 
The uninvertible carriage. 


1 body of chis carriage muſt conſiſt 
of a regular hollow globe, as A B 

(Plate X. Fig. 2.) at the bottom of which 
s to be an immoveable weight, and which 
muſt be proportioned to the number of 
perſons, or the load the machine is intend- 
ed to carry. Round the globe muſt go two 
horizontal iron circles D, E, and two 
others F, G, that are perpendicular to the 
former. All theſe circles muſt be made 
exactly to fit the globe, that it may move 
freely in every direction. The two horri- 
zontal circles are to be joined on each ſide 
by a perpendicular bar, one of which is ex- 
| preſſed in the figure by HI. All theſe 
irons ſhould be lined with leather; to pre- 
vent unneceſſary friction. The body of 
the carriage may be either of leather or 
hard wood, but the latter will be moſt ele- 
gible, as leaſt liable to wear. The wheel 
on 
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on each ſide is to be faſtened to the per- 


pendicular bar by means of a handle K, 
that keeps it ſteady. 


Now, the body of this machine move- 
ing freely in the iron circles, every way, 
the center of gravity will always lie at C; 
therefore in whatever poſition the wheels 
are, or even if they overturn, the body of 
the carriage will conſtantly remain in the 
ſame perpendicular direction. 


At 1. is placed a pin, round which 
is a hollow moveable cylinder: this pin 
moves up and down in the groove MN, 
that it may not impede the perpendicular 
motion of the circles, at the ſame time 
that it prevents the body of the machine 
from turning round in a horizontal direc- 


tion. O, is one of the windows, P the 


door, and the ſhafts to this ma- 
chine, 


When a carriage of this ſort 18 intend- 
ed for a ſingle perſon, or a light weight, 
0 it 
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it may. os hung on ſwivels, in the ſame 
manner as the rolling lamp or the ſea 
compaſs, which will make its horizontal 
motion {till more regular: and when it is 
deſigned to carry feveral perſons, by add- 
ing another perpendicular bar, on each 
fide, between the two horizontal circles, 
it may be placed on four wheels. The 
body of this machine ſhould be frequent- 
ly oiled or greaſed, not only to prevent 
any difagreeable noiſe that may ariſe from 
its rubbing againſt the circles, but to pre- 
vent unneceſſary wear in the ſeveral parts. 


Tais carriage is not intended fer ſmooth 
roads, or a regular pavement; there, cer- 
tainly, thoſe of the common conſtruction 
are much preferable; nor ſhould a carriage 
totally free from irregular motion be 
ſought after by thoſe who are in perfect 
health: but there are many perſons, ſub- 
ject to different diſorders, who by being 
obliged to travel over rough roads in the 


common carriages, ſuffer tortures of which 


the 
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the healthful have no idea, to all theſe, 
therefore, and to every one who is forced 
to travel through dangerous roads, a car- 
riage of this ſort muſt doubtleſs be high- 
ly deſirable. 


As this deſign may appear to ſome per- 
ſons, on a ſuperficial view, im practicable, 
we ſhall here inſert an account of a fimi- 
lar carriage, which we have taken from 
the firſt volume of the Abridgement of the 


Philoſophical Tranſa tions, by Lowthorp, 


p. 592. There is not, however, any de- 


ſcription of the manner in which that ma- 
chine was conſtrued. The account is as 
follows: A new fort of caleſh deſcribed 


« by Sir R. B. This caleſh goes on 
* two wheels; carries one perſon : is light 
* enough. Though it hangs not on braces 
« yet it is eaſier than the common coach. 
A common coach will overturn if one 


„ wheel go on a ſuperficies a foot and a 
© half higher than the other, but this 
& will admit of the difference of three 

- e „foot 
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tt foot and one third in height of the fu- 
* perficies, without danger of overturn- 
ing. We choſe all the irregular banks, 
* an ſides of ditches, to run over; and [ 
% have this day ſeen it, at five ſeveral 
& times, turn over and over, and the horſe 
% not at all diſordered. If the horſe ſhould 
« be in the leaſt unruly, with the help 
« of one pin, you diſengage him from 
« the caleſh without any inconvenience 
sf 4 contrivance of this fort may be eaſily 
« added to the foregoing deſign.) 1 myſelf 
& have been once overturned, and knew 
it not till I lookt up, and ſaw the 
% wheel flat over my head: and if a man 
& went with his eyes ſhut, he would 
« imagine himſelf in the moſt ſmooth 
« way, though at the ſame time there be 
three foot difference in the height of 
© the ground of each wheel.“ | 
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RECREATION LXIII. 
The columnar dial. 


1 XI. Fig. 1. repreſents a column 
= or obeliſk AB, whoſe ſhaft GH is 
fluted, and divided by horizontal lines, that ; 
appear as joints, and ſerve to mark the 
hours: the inſide of this column is hol- 
low, and is repreſented by Fig. 2: in the 
baſe is placed the hollow cylinder A, con- 
ſtructed exactly in the ſame manner with 
that of the 53d Recreation of this volume, 
but here it is kept in motion by the weight 
B, faſtened to a ſtring that goes over the 
pulley C, and to this ftring is likewiſe 
faſtened the index H, that, as the weight 
deſcends, points to the hours marked on 
the outſide of the column, as is expreſſed 
in Fig. 1, at H. The axis of the cylinder 
comes through the front of the column, 
and to the end of it is fixed an index that 
points to the minutes of each hour, mark- 
Vol. I. N ed 


a 
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ed on a circle in the front of the baſe, a as 
in Fg. I. at B. 


The ſtriking part of this dial is contain- 
ed in the capital of the column, (ſee Fig. 2.) 
where DE is an axis, on which are placed 
the two braſs wheels F and G, that are of 
an equal diameter. On the circumference 
ofthe wheel G are ix teeth, placedat equal ; 
| diſtances from each other ; ; theſe teeth are 
taken by the detent or lever IK L. The 
wheel F is likewiſe divided into fix equal 
Parts, in each of which is placed a dif- 
ferent number of teeth from one to ſix. 
The ſhort end of the detent or lever 
MNO takes the teeth of this wheel, and | 
to the other end of it is fixed the hammer 
P. that ſtrikes the bell Q. 


The who A making a complete re- 
volution every hour, when it comes to X, 


its tooth raiſes the end a of the lever 
| as 5 05 conſequently depreſſes the oppoſite 

ende, which by means of the ſtring cd raiſes 
5 e the 
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the end I of the lever IKL, and the wheel 
G is turned by the weight W from G to 
Z, but can go no farther; for the end I, 


of that lever, being heavier than the other 
end, deſcends again immediately after it has 


quitted the tooth. Now the wheel F be- 


ing of the ſame dimenſion as G. and fixed 


on the ſame axis, muſt neceſſarily move 
the fame ſpace, in order to which it muſt 


puſh up the end of the lever MIN O, that 


preſſes againſt one of its teeth, and that 


end deſcending again immediately, being 
| heavier than the other, the hammer O 


will ſtrike the bell; it will, in like man- 


ner, be forced over and fall between each 
tooth, till it come to the end of the divi- 
ſion, and conſequently give as many ſtrokes 


on the bell as there are teeth in that di- 


viſion. As the end NO of the lever 
MNO is three times as long as M N, 


while the ſhort end is puſhed over one of 


the teeth, the other will be puſhed three 
times as far from the bell. ; 
25 Due 


ff 
i 19 
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Due care muſt be had in adjufling the 
weight to the effect it is to produce: for 
if it be too light, it will not overcome the 
friction of the lever with the teeth; and 
if it be too heavy, the wheel will move 
with too great velocity, and not give the 
lever ſufficient time to fall in between the 
teeth. To the axis of each of the wheels 
A and F is fixed a racket-wheel and a 
ketch, by which they were wound up. The 
time of this dial's going may be conſi- 
_ derably increaſed by adding one or more 
pullies to thoſe at C and W. 


It is evident from the conſtruction of 

this dial that it ſtrikes from one to ſix 
only: it may, however, be made to ſtrike 

-all the twelve hours, but then the num- 
ber of teeth on the wheel F muſt be in- 
creaſed from 21 to 78, and conſequently 
the wheels muſt be larger or the teeth 
ſmaller, either of which would be incon- 
| venient; and, as we have obſerved elſe- 


where, ſimplicity is a capital excellence i in 
the 
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the conſtruction of every machine. It 
would certainly be more eligible for clocks 
In general to ſound no more hours than 6, 

as they would be leſs complex in their 

conſtruction, the hours would be more 
readily told and leſs liable to be miſtook; 
nor could it be attended with any incon- 

venience, as it is impoſſible for any one, 
to whom time is of the leaſt importance, 
not to diſtinguiſh morning, noon, and 
night from each other, 


A clock of this fort may be conſtructed 
at a ſmall expence, and will make an ele- 
gant piece of furniture; or if elegance be 
not regarded, the machinery may be placed 
in the corner of a room, with a plain board 
before, and it will anſwer the intention 
equally well. It is eaſy to conceive, that 
with a ſmall alteration this machine may 
ſerve as a reveilleur or alarum. 


Pg 8 
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RECREATION LXIV. 
An air chron ann et er. 


proves a glaſs tube (Plate XII. Fig. 


1.) of about an inch diameter, and 
three or four feet long: the diameter of 
the inſide of this tube muſt be preciſely 
equal in every part: at the bottom is to 
be a ſmall hole, that is cloſely covered 
with a valve. In the tube place a piſton 
E, (Fig. 2.) which is made to fit it exactly, 
and muſt be oiled, that it may move in the 
tube with the greateſt freedom: in this 
piſton there is a cock, that ſhuts quite 
cloſe, and from the top of it there goes 
a cord F, that paſſes rough the bar 
dle G. 


Nov the cock of the piſton being 
cloſed, it is to be let down to the bottom 
of the tube, and being then drawn up to 
the top, the air will ruſh in by the valve 
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at the bottom of the tube, and fuppott the 
piſton. Tou are then to tur the cock, 
ſo as to trake a very fmall vent, and the 

air paſſing flowly through that vent, the 
piſton will gradually deſcend and ſhow 
the hour, either by lines cut in the tube 
with a diamond, or marked with paint, or 
by fmall flips of paper paſted on the 
glaſs. If this chronometer ſhould go 
too faſt or flow, it may be eaſily regu- 
lated by altering the poſition of the cock 
in the piſton, as it is on that the whole 


depends. 


If, inſtead of markiog the tube, you 
would have the time ſhown by a dial, it 
may be eabily effected by placing an axis, 
to which the hand of the dial is fixed, 
directly over the tube, and winding the 
firing, to which the piſton is joined, round 
that axis: for then as the piſton de- 
ſcends the axis will gradually turn the 
hand, and ſhow the hour : 5 but you are 


1 to 
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to obſerve, that as the deſcent of the piſton 
is not conſtantly regular, occaſioned by 
the decreaſe of reſiſtance from the quan- 
tity of ſubjacent air as the piſton deſcends, 
the axis therefore muſt not be a regular 
cylinder, but conical, like the fuſee of a 
watch, as in Fig, 3. by which means the 
motion of the hand of the dial will be con- 
ſtantly uniform. 1 
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RECREATION LXV. 


The lamp chronometer. 


LATE XII. Fig. 4. repreſents a cham- 


ber-lamp A, conſiſting of a cylindri- 


cal veſſel about three inches high and 
one inch diameter, placed in the ſtand B. 
The inſide of this veſſel muſt be every 


where exactly of the {:me diameter. To 


the ſtand B is fixed the handle C, which 


ſupports the frame DEFG, about twelve 


inches high and four inches wide. This 
frame is to be covered with oiled paper, 


and divided into twelve equal parts, by 
horizontal lines; at the end of which are 
wrote the numbers for the hours, from 1 


to 12, and between the horizontal lines are 
diagonals, that are divided into halves, 


quarters, &c. On the handle B, and cloſe 
to the glaſs, is fred the ſtyle or gno- 
a mon H. 


Now 
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Now as the diſtance of theſtyle from the 
flame of the lamp is only half an inch, if 
the diſtance of the frame from the ſtyle be 
fix inches, then while the float that con- 
tains the light deſcends, by the decreaſe of 
the oil, one inch, the ſhadow of the ſtyle on 
the frame will aſcend twelve inches, that is, 
its whole length. and thow by its progteſ- 
fon, the regular increaſe of the hours, 
with their feveral diviſions. 


It is quite neceffary that the oil uſed in 
this lamp be always of the ſame ſort, and 
quite pure, and that the wick alſo be con- 
ſtantly of the ſame ſize and ſubſtance, as it 
is on theſe circumſtances and the uniform 
figure of the veſſel, that the regular pro- 

greſs of the ſhadow depends. 


To make this machine ornamental as 
well as uſeful, there may be drawn in the 
middle of the frame, yet ſo as to leave the 
diviſions of the hours quite viGble, the 

| | figures 
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figures of trees flowers, animals, 
whatever elſe the owner's imagination ſhalt 
ſuggeſt ; and if they be properly painted, 
in lively colours, they will have a very 
pleaſing effet, 


RECREATION LXVI. 
The nocturnal dial. 

H E two wheels A and B (Plate XII. 
Fig. 5.) are of the ſame diameter, and 
have each fifty four teeth: their axes are 
parallel, but have no connection with each 
other. The pinion C and the wheel D 
have each fix teeth, and the wheel E eigh- 
teen teeth; the two laſt wheels, D and E, 
are placed on the ſame axis: all theſe 

wheels muſt be of braſs or copper, and as 
light as poſſible. Near the circumference 
of the wheel A are the figures for the 
hours and their diviſions, which are cut 
through the plate, and covered with oiled 


Paper. 


220 RATIONAL 

paper. On the wheel B, at F, is fixed a 
lamp, the oil of which muſt be of the 
pureſt ſort, and the wick conſtantly of the 
fame ſize and matter; and round the axis 


of this wheel 1s wound a rope, to which 


hangs the 8 G. 


Now the quantity of oil in the lamp is 
ſo adjuſted, as to exactly counterbalance 
the weight G; but as the oil is continu- 
ally decreaſing, the weight muſt deſcend, 

though very gradually, and conſequently 
turn the wheel B, and that muſt turn the 
pinion C and wheel D, which being fixed 
on the ſame axis as E, turns that alſo, 
and conſequently the wheel A. But as 
each of the great wheels A and B have 
fifty- four teeth, the pinion C and wheel 
Donly fix teeth, and the wheel E eighteen 
teeth, it neceſſarily follows, that while the 
wheel B moves from F to H, that is, one- 

third of its cireumference, the wheel A 
muſt make a e revolution; and as 


ſome 
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ſome parts of its circumference will be con- 


tinually oppoſite the lamp, the number of 
the hour will be always viſible. 


A hollow cone or funnel, as Fig. 6, is 

to be placed to that ſide ofthe lamp oppo- 
ſite the wheel A, the ſmall end of this cone 
ſhould be ſquare, and which will confine 
the light of the lamp to a determinate 

part of the wheel A: if a moveable lens 

| be adjuſted to this ſmall end, the quantity 

of light may be extended or contracted at 

pleaſure. 1 


This dial may be made to ſound the 
hours, by adding the apparatus deſcribed 
in the 63d Recreation, and fixing a tooth 
on the rim of the wheel A, againſt each 
hour, which will take the end of the 
lower lever, in the ſtriking part of that 
machine, and it may like that ſerve as 
an alarum. . 


5 1 To 
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To thofe who are troubled with an in- 
ſomny, or inability to ſleep, whether from 
conſtitution or diſeaſe, a dial of this ſort 
will prove an agreeable companion, as it 
will continually ſhow how the tireſome 
Hours wear away; and to make it more 
amuling, over each hour ſome motto may 
be cut out ; for if the diameter of the 
wheel be one foot, its circumference will 
be ſomething more than three feet, and 
conſequently there will be a ſpace of three 
inches to every hour. In the twelve com- 
partments under the hours there may be 
likewiſe figures of hiſtory, either religious 
or profane; or emblems of devotion, love, 
morality, or whatever elſe the temper and 
diſpoſition of the owner may require; and 
if theſe figures be covered with tranſpa- 
rent paper, properly coloured, this ma- 
chine, at the ſame time that it anſwers 

the common purpoſes of a dial and lamp, 
will afford a pleaſing repreſentation; and 
as the wheele are in continual motion, and 
the 
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the light confined to a certain ſpace, one 
that is continually varying. 


We might here give a much greater 
variety of mechanical conſtructions, but 
we chooſe to confine ourſelves to ſuch as 
are moſt remarkable, and which, when 
duly conſidered, will be quite ſufficient to 
exemplify the foregoing aphoriſms. They 
who are deſirous of more variety, will 
readily find a great number of experi- 
ments that are conſtantly repeated by eve- 
ry writer on mechanics. 
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ADVERTISEMENT. 
INTRODUCTION. | 


ARITHMETIC. 


DEFINITIONS LI 
APHORIS MS 4 


Of the amount and product of even and 
uneven numbers, aph. 1 to 6—Of the 
diviſibility of numbers, aph. 6 and 7.— 
Properties of the number 9, aph. 8 and 
9.— Properties of arithmetic progreſ- 
| ions, aph. 10 to 14.—of geometricpro- 


You. k.-- * gret- 
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greſſions, aph. 14 and. 15.—Of com- 
binations and permutations, aph. 16 


and 17. 


THE ROMAN ABACUS. ns ED 


An ;ofirunient by which any ſum may be 
ſet down, added to, or ſubtracted from, 


another, by counters, and without the 


uſe of hgures. 


NEPER'S RODS: p. 13 
A method of multiplying and dividing by 
a a table of figures, engraved on moveable 
rods (ſee Plate I. Fig. 1 and 2.) 8 
TIE CHINESE SWAN-PAN. p. 17 
An inſtrument that performs all the oper- 
ations of arithmetic, by moveable balls 
ſtrung on wires (Plate I. Fig. 3.) and 
without the aid of figures. A blind 
perſon, with this inſtrument, may make 
any calculation with certainty. 
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RECREATION I. p. a2 


Any number being named, by adding a figure 
to il, to make it di viſ ible by nine. 


By adding as much to the amount of the 
figures that compoſe the number, as 
will make it diviſible by nine. 


RECREATION II. p. 23 


A perſon having an even number of coun- 
ters in one hand, antl an odd number in 
the other; to tell in which hand the dd 

or even number 16. 


By direQing him to multiply the number 
in one hand by an odd number, and 
that in the other by an even number, 
and to tell you whether the amount of 


the two produdts be even or odd. 
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RE CREATION III. p. 24 


A perſon making choice of ſeveral numbers, 
another is to name him the number by 


 whichthe ſum of thoſe numbers is divifible. 


* 
By putting a parcel of tickets, marked 
with numbers diviſible by 3, into one 
diviſion of a bag, and into another di- 


viſion tickets marked with the number 


3 only, and letting two perſons draw 
one from each diviſion. 


RECREATION IV. p.25 
Fo find the difference between two numbers, 
Tb be greateſt of which is unknown. 
By ſubtracting the leaſt number from ar 
equal number of nines, and direQting 
another perſon to add to, and ſubtract 
from, the amount, in a determinate 

manner. = 


R EC R R. 
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RECREATIONYV. p. 27 


To tell, by the dial of a watch, at what bour 
any perſon intends to riſe, 


You tell him to place the hand of the dial 
at what hour he pleaſe, and you private- 
ly add 12 to that number; you then tell 

him to count ſo many hours on the dial 
as are equal to the amount, and the laſt 
will be the hour required. 


RECREATION VI. p. 28 
A perſon chooſing any tawo out of ſeveral given 
numbers, and after adding them together, 


Atriking outone of the figures of the amount, 
to tell what that figure was. 


By offering ſuch numbers only as are di- 
viſible by 9, and the ſum of any two of 
them i is either 9 or 18, and contains no 
cypher. 


23 R E- 
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RECREATION VII. p. 29 


Two perſons choofing two numbers, and mul. 
tiplying them together, by knowing the laſt 
figure of the product to tell the other H. 


_ gures, 


By putting into one diviſion of a bag tic- 
kets marked 7 3» and into another divi- 
ſion ſuch numbers, as when multiplied 


"7 73s will end with the nine digits. 


RECREATION VIL 5. 3 
The magical century. 


It two. perſon flake a number of counters 
alternately, but never more than ten at 
once, he that fakes firſt mult make the 
century, provided he make the other's 
ſake each time, equal to one more than 
the ſum of one of the nine digits multi- 

plied by 1 the ſame Recreation with 

: pack of cards, p. 32. 


R E. 
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R E C RE AT IO N IX. P. 34 
7 he confederate counters. 


A ring, a ſeal, and a ſauff-box being choſe 


by three perſons, to tell, by means of 
twenty four counters, and a verſe of 


fourteen ſyllables, which of them each 
perſon has choſe. 


RECREATION X. p.36 


A perſon pri vately fixing on any number, to 
tell him that number. 


By directing bim to double, add to, and 


multiply that number, and ſubtract 
another number from it, in a determi- 
nate order. 


* 
* 
* 
* 
'N 
7 
4.4 
1 
P. 
5 
1 
l 
170 
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RE CREA T 10 N XI. p. 37 
Np Three dice being {brown on a table, fo tell the 


number of each die, and the order i in which 
they Aland. | 


The perſon who threw the dice is to how: 
"ble and multiply each number, and ſub- 
tract another number from the amount, 
as in the laſt Recreation. 


RE COR KAT] ON XII. p. 39 


To tell the number a perſon has fixed on, with- 
out aſting /nm any queſtion. Ou 
By directing him to halve and triple his 
number four times, and by obſerving | 

_ when he is obliged to add one to the 

| ſum, before he can halve 1 ir, and ap- 

plying thoſe caſes to the Tyijables of 


eight Latin words. 


RECREATION XIII. p. 42 


Thirty foldiers having deſerted, fifteen of 


hem are to be puniſoed Jo to place the 
Ty whole 


CONTENTS, 233 


whole number in a ring, that you may 
- ſave any 15 you pleaſe, and it ſhall ſeem 
the effect of chance. 


By plains them according to numbers. 


| annexed to the vowels of a Latin 
verſe. | 


RECREATION. XIV. p. 43 


* perſon in company putting a ring, pri= 


vately, on one of his fingers, to name the 


perſon, the band, the finger, and the Joint, 
on which it is placed. 


Another perſon i is to double, add to, and 


multiply the number of the rank in 


which the firſt perſon ſtands, and tell 
you the amount, from which you deduct 
a certain ſum, and the remainder ma 


anſwer the queſtion. 


OF ARITHMETICAL MAGIC SQUARES. p. 4 


They 98460 of numbers in arithmetic 
| progreſſion, placed in equal rows, and 
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in ſuch manner that the ſum of each 

row, taken either perpendicularly, ho- 

rizontally, or diagonally, is the ſame 
method of conſtructing theſe ſquares. 


RECREATION XV. p.49 
The ſeries of numbers, from 1 fo 25, being 


wrote on that number of cards, after 
they have been ſhuffled, to deal them to 
five perſons, either by twos or threes, at 
the option of the parties, and the amount 
of the numbers on each one's caras to be 
the ſame. % 3 
There is to be a wide card table for diſ- 
poſing the cards, before they are ſhuf- 


fled, according to the magic ſquare, 
p. 50—manner of dealing them, p. 51, 


RECREATION XVI p. 32 


| To deal the thirty-two « 4210. of the game of 
piguet to four perſons, after you have 
fputfied th em, and the parties have choſe 
whether 


Fg 
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ao ietber you ſhall deal them by tos or 
threes, in ſuch manner, that all the cards 


In each perſon's hand ſhall be of the _ 
uit. 


Order of diſpoſing 1 the cards—manner of 
dealing them, P. 53. 


or GEOMETRIC MAGIC SQUARES. p. 5 

'To be filled after the ſame manner as the 

arithmetic {quares—the product of each 
line, taken in any direction, is the 
ſame. 


RECREATION XVII. p. 55 
Several numbers being wrote upon cards, to 
ſhuffle them, and deal the whole, or part 
of them, to three perſons, in fuch manner, 
that each one multiplying the numbers on 
lis cards together, the product of each 
 ferſon's cards ſhall be the ſame; and to 
repeat the recreation after having ſhuf= 
fled the cards a ſecond time. 


The numbers wrote on the cards are to be 
thoſe of the geometric magic ſquare— 
there 
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there muſt be three wide cards, p. $6— 
method of repeating the experiment, 
p. 57—may be performed with the 
numbers of the arithmetic magic ſquare, 


| RECREATION XVIII. p.g8 


To find the number of changes that may be 
| Tung on twelve bells. 


By multiplying the numbers from 1 to 
12 into each other. 


RECREATION SIX. v. 59 


Suppoſ ng the letters of the alphabet to be 
wrote ſo ſmall that no one of them ſhall 
| take up more ſpace than the hundredth 
| part of an inch; to find how many ſquare 
yards it would require to write all the 
permutations of the rent y- four letters in 
_ that ſize. | 


The permutations of the twenty-four let- 
letters are found as in the laſt recre- 
ation— the number of ſquare yards re- 
h FO an 
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quired to contain thoſe permutations is 


18620 times as large as the ſurface of 
the earth, p. o. 


RE CREATION XX. p. 6 
| To find how many different ways the eldeft 
band at piquet may take in his five cards, 
This number found by the fixteenth apho- 
riſm—it is 15503 to 1 that he does not 
take in any five.certain cards, p. 61. | 


RECREATION XXI. p. 67 


To find the number of deals a perſon may 
pPlwKuy at the game of whip, without ever 
holding the ſame cards twice. 


This number alſo 1s found by the ix 
teenth aphoriſm. 


THE ARITMETIC TRIANGLE, pi. 62 


Its conſtruction—its uſe in finding the 
_ combination of ſmall numbers, p. 63. 


5 RECRE- 
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RECREATION XXII. p. 54 


fo find how many di Ferent Sund. may be 
produced by ſtriꝶing on à harpfichord two 
or more of the ſeven natural notes at the 
1 time. 


This number, which! is 120, found by the 
n table. | 


RECREATION XXIII. p. 64 
Tate four pieces of paſteboard, of the ſame 
di menſion, and divide them diagonally; 
as in the figures, into eight triangles : 
paint ſeven of theſe triangles with the pri- 
miti ve colours, red, orange, yellow, green, 
blue, indigo, and violet, and let the eighth 
be white. To find bow many cheguers or 
| four-fided figures, differing either in 
form or colour, may be made out * thoſe 
eight triangles. 


This number, which 3 is 196, found in the 
ſame manner a as in the laſt recreation, p- 06 


REC RE 
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RECREATION XXIV. p.66 


A man has 12 different ſorts of flowers, 
and à large number of each ſort. He ig 

defrrous of ſetting them in beds or flouriſhes, 
in his Parterre. Six flowers in ſome, 7 nm - 
others, and 8 1 in others ; ; 2 as t9 have the 

greateſt variety poſſible ; the flowers in 
no two beds to be the ſame. To find how 
many beds he _ bave. TEE 


This number, which is 2211, is alſo found 
by the * table. 9 


RECREATION XXV. Pp. 67 


To find the number of chances that may be 
thrown by two dice. 


This number i is 36—the whole number of 
points is 252—it1s an equal chance, at 
every throw, to bring ſeven points, 

p · 69 method of finding the number 

of chances on any number of dice. 


RE CR E- 


240 CONTENTS 


RECREATION XXVI. p.69 
To diſcover the number of points en 3 cards; 
placed under three d. lifferent | Lad F | 


cards. 


As many cards are to be put over each of 
them as with the number of its points 
will make 1 5 then telling the number 
of the remaining cards, privately, and 
adding 16 to that number, the amount 
will be the number of points on the 

three cards. 


RECREATION XXVII. p. by 

: The ten duplicates. 1 

Tuenty cards being laid in pairs, and in 

four rows, ſeveral perſons are to look 
at different pairs, and tell you in which 

tos they are, when you tell them, by 
the aid of four Latin words, which 
cards they booked . 
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RECREATION XXVIIL p.72 


To name the number of cards that a perſon 
ſhall take out of the pack. 


This 1s done by previouſly diſpoling the 
cards in a certain order, and by an Eng- 
lich verſe to aid the memory. 


RECREATION XXIX. p. 74 


A century of different names being wrote 
on the cards, to tell the particular name 
that any perjon has i on. 


A kindred names are wrote on 10 cards, 
and the laſt name of each card begins 
with one of the le ters of a word that 
has ten letters; and on ten other cards, 
the ſame hundred nad es are wrote, 
in different diſpoſitions. A perion is 
to draw a card from the firſt ten, and 
after fixing on a name, give it you 

8 again: 
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again: you then ſhow him the other ten 

cards, and when he tells you the card 

that has the name, you tell him, by 
means of the laſt name on the card he 
drew, which it is. This recreation wg 
be performed with twenty cards, in- 
ſtead of ten ; and queſtions and aber 
may be uſed inſtead of names 709 


OF THE COMBINATIONS. OF THE 
CARDS. P. 78. 


The tables formed by theſe combinations 
are applicable to many other ſubjects 
beſide cards—manner of ſhuffling the 
cards, ſo as to make them correſpond to 
the tables, p. 79. 

Table of 3 for ten numbers, 
and for one, two, and three ſhuffles, p. 82 


Table for twenty-four numbers 83 
Table for twenty-ſeven numbers 84 
Table for thirty-two numbers 85 
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RECREATION XXX. p.86 
Several letters that contain no meaning, 
being wrote upon cards, to make them, 
after they have been twice ſh: ted, give 
an anſwer 10 4 queſtion that ſhall be pro- 
poſed ; as for example, . hat is love? 


The twenty- -four letters of the anſwer are 
to be wrote on that number of cards, 
and the anſwer itſelf to be wrote on a 
paper ; the numbers from 1 to 24. are 
to be affixed to the letters, and the cards 

to be diſpoſed according to the third 
columninthetablefortwenty-fournum- ” 
bers neceſſary obſervations for con- 


ducting this and ſimilar experiments, 
p- 88. 


RECREATION XXXI. p. 90 


The twenty-four letters of the alphabet being 
 eorcte on ſo many cards, to ſhuffle them 
and pronounce the letters ſhall then be in 
their natural order, but that not ſucceed- 
„ ing 
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ing, to ſhuffle them a ſecond time, and 
then J"w them in preper order. 


The cards are here to be diſpoſed after the " 
ſame method as in the laſt recreation— 
the experiment is to fail at firſt, that it 
may appear the more erate af- 
ter the tecond ſhuffle, 


RECREATION XXXII. p. 91 

Several letters being wrote promi ſcuouſly up- 
on 32 cards, after they have been once 
ſhuffled, 7o fing on a part of them a queſ- 
tion; and then ſhuffling the remainder a 
ſecond time, to ſhew the anſwer. _ 


The letters of the queſtion and anſwer, 
which are 32, are to be wrote on the 
cards; the letters of the anſwer, which 
are ten, are to be wrote on a paper, and 
the numbers from 1 to 10 affixed to, 

them. They are then to be ranged by 


the ſecond column of the table for ten 
numbers, and the whole thirty-two cards 


are 
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ate next to be diſpoſed by the ſecond 
column of the table for that number 
there is to be a long card, by which 
they are to be cut, and then ſhuffled, 

P. 93 


RECREATION XXXIII. p. 94 
To write 32 letters en ſo many cards, then 
ſhuffle and deal them by T 70 T7Wo0 
perſons, in ſuch manner, that the cards 


of one ſhall contain a queſtion, and thoſe 
of the other, the anſwer. 


The numbers from 1 to 32 are to be wro'e 
over the letters of the queſtion and an- 
ſwer; they are then to be ranged ac- 
cording to the firſt column of the table 
for thirty-two numbers, ſhuffled and 
dealt. W 5 FI 0 


RECREATION XXXIV. p. 96 
The eve beatitud. "eons 


Theſe five bleſſings, which are ſcience, 
courage, health, riches, virtue, are to 


| 
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- be found on thirty-two cards that are 


dealt to five perſons—the numbers from 
1 to 32 are to be wrote over the letters 
of thoſe words, in a determinate order: 


the cards are then tobe ranged according 


to the firſt column for thirty-two num- 
bers. The five beatitudes being wrote, 


each of them, on four cards, each per- 


fon is to draw one from one of the 
fours, and when the other cards are 
dealt, one by one, each perſon will have 
the ſame word on the cards dealt him as 


on that he drew. 
RECREATION XXX. p. 98 


The cards of the game of piquet being mixed 


together, after ſhuffling them, to bring, 
by. cutting them, all the cards of each 


ſuit together. 


The order in which the cards are toberang- _ 
ed before the firſt ſhuffle, p. 99 - they are 
then to be cut at a wide card, and the 


part cut off laid aſide: the remaining 
. cards 
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tards are to be ſhuffled a ſecond time, 
and cut at another wide card; the fame 
operation is to be repeated a third time; 
and the four ſuits will then be all ſe- 
parate. | 


RECREATION XXXVI. p. 10 


| The cards at piquet being all mi xed together, 
to divide the pack into two unequal parts, 
and name the number of points contained 
in each part, 


The cards are to be diſpoſed by the table 
for thirty-two numbers ; they are then 
to be ſhuſfled, according to order, and 
cut at a wide card, when each parcel 


will have a determinate number. 


RECREATION XXXVII. p. 163 


The 1 nconceroable rep que. 


This recreation is to be performed with 


the cards ranged! in the order deſeribed 
R 4 | in 


| 
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in the laſt: they are to be ſhuffled a ſe- 
cond time, and cut at the wide card, 
and they will be then ranged in ſuch 
order, that you will repique your adver- 
ſary, though you let him choſe, after the 
cards are cut, in what ſuit you ſhall 

make the repique—in a particular cir- 
cumſtance you muſt paſs the three bot- 
tom cards to the top, p. 108. 


RECREATION XXXVII. p. 109 
The metamorphoſed Cards. 


| Thirty- -two different words being a. | 
cuouſly wrote, and four differentcolours 
and objects painted on thirty-two cards, 
they are to be ſhuffled, as before, and 
dealt to four perſons, and after the firſt 
deal every one's cards are to be all of 

the ſame co our: after the ſecond deal 
they are all to have the ſame object; 
and after the thi:d deal each perſon's 
cards are to contain a different ſen- 
timent. 


3 R EC R E- 
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RECREATION XXXIX. p. ih 


The revs with carte blanch. 


| The order in which the cards are to be diſ- 

poſed before the deal, p. 114—the hands 

of the two players, p. 115—one of them 

is to have the choice of the two hands, 

on condition of his being eldeſt or 

youngeſt, p. 116 —- method of the other's 
diſcarding accordingly. 


RECREATION XL. p. 17 


Caſe at piquet, where you repique the elder 5 
hand, though he have the choice of the 
cards after they are dealt. 


The order in which the cards muſt ſtand 
after they have been cut—the hands of 
the two players, p. 119 —one of the 
players is then to chooſe either hand, 
but without ſeeing them—manner in 
which the other mult diſcard, p. 120. 
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RECREATION XII. p. 121 


Caſe at piguet, where you give the other 
player not only the choice of the ſuite in + 
which he will be repiqued, but that of deal- 
ing the cards by twos or threes, and of 
taking either hand after they are dealt, 
vou being Zo tell and play firſt. 


Previous diſpoſition of the cards: there 
are to be four wide cards — if they are 
cut at any one of the wide cards, the 
ſtock will be all of one ſuit, p. 122— 
the hands and rentrees of the two 
players, when the cards are dealt by 

F twos and when they are dealt by threes, 
p. 123—method of diſcarding according 
to the hand the adverſary chooſes, and 

as the deal is by twos or threes, p. 124 


RECREATION XII. p.126 


An exemplary caſe at þ1 quet, where ou re- 
ou your aquerſary, after giving him 
the 
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the choice of having the cards dealt 61. 
ther by twos or threes, 


Table for diſpoſing the cards in this and 
like caſes, p. 127—remark on the fore- 
going mancuvres at piquet, p. 131. 


RECREATION XLIII. p. 132 


Several different cards being ſhown to di f 
ferent perſons, that each of them may fx 
on one of thoſe cards, to name that on 
which each Oe; has fired. 


As many cards are to be ſhown each per- 
ſon as there are perſons to chooſe; each 
one's cards to be laid down ſeparately, 
and the firſt perſon's card will be the 
firſt in the heap where it is; the ſecond 
perſon's card the ſecond, &c.— The 
ſame recreation may be performed with 


a lingle perſon, p. 133. 
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RECREATION XIIV. p. 134 


To name the rank of a card a perſon pas 
drawn from a piquet pack. 


By aſſigning a certain number to each card, : 
and adding the number of the firſt to 
that of the ſecond, &c. rejecting the 
tens and carrying the remainder, and 
ſubtracting 4 from 10 or 20, for the 
number of the card drawn. 


RECREATION XLV. p. f; ʒꝛ 

To tell the amount of the mn bert of tus 

| cards that Ro perſon has ar aww from 
a common pack of cards, 


He is to add as many cards to each of thoſe 

be has drawn as will make its number 

0 2. Jou then tell the remaining cards, 
ſilently, and their number will be the 
amount of the cards drawn. This re- 
creation may be performed without tell- 


ing 
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ing the cards, p. 136—or with a pack of 
piquet cards, p. 138. 


RECREATION XLVI. p. 139 
To tell the amount of the numbers of any 


three cards that a gerſon. has drawn from 
the Pack. 


You are to draw a ſingle card yourſelf, to 
make the remaining number diviſible by 


3: the perſon is then to add as many more 
do each of his cards as will make its num- 
ber 16, and the number of the remain- 
ing cards will be the amount of the cards 
he drew. Thus recreation alſo may be 
performed without telling the remaining 

cards, p. 140—and with a pack of pi- 
: quet cards, p. 141. 


DIFFE- 
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DIFFERENT METHODS OP 
WRITING IN CYPHER. | 


RECREATION XLVII. p.143 
To communicate intelligence by a pack of pi- 
: quiet cards. RT 
The parties are previouſly to agree how 

the cards are to be diſpoſed and ſhuf- 

fled—he who ſends the cypher copies 
the letters on thirty-two cards, alter- 
nately, and ſhuffles them as agreed, 

p. 144—example of a cypher of this 

kind—methods of making it more dif- 

ficult to decypher, and leſs liable to ſuſ- 

picion, p. 146. 


RECREATION XLVIII. p. 147 
The myſtical dial. 
A moveable circle of paſteboard is placed 


within another circle, and on each of 


them are wrote the letters of the alpha- 
„ 
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bet (Plate II.) The moveable circle is 
placed as agreed on between the parties, 
and the letters of the one wrote for the 


other—the ſame intention may be an- 
ſwered by a ruler, p. 148. 


RECREATION XIIX. p. 149 
The correſponding fpaces. 


Similar ſpaces to be cut in two pieces of 
paſteboard, and one of them kept by 
each party. The ſecret intelligence to 
be wrote in theſe ſpaces, when laid on a 

= paper, and the diſtances between them 
to be filled up by words that make a J 
different ſenſe. 


RECREATION I. p.rg 


The muſh cal cypher. 


The conſtruction of this inſtrument is ſi- 
milar to that of the 48th Recreation. 
The notes of muſic anſwer to the let- 

ters of the alphabet (Pl. III.) The cy- 

pher 


2356 CUOUNTEN'TS 
Pher to be wrote on ruled paper, as a 
piece of muſic, p. 52—is liable to very 
little ſuſpicion, p. 153. 


Rules for decyphering p. 153 
Example of a cypher wrote in arbitrary 
characters, and the words ſeparate from 
each other 156 
A cypher wrote in arbitrary characters, 
and the words all cloſe together 157 
Manner of decyphering a writing of this 
ſort ; I 58 
Method of rendering a ſimilar writing ex- 
tremely difficult to decypher 158 (aote) 
: The contents of the two foregoing cy- 


phers 5 159 


RECREATION II. p. 166 
Viſual Correſpondence. ws 


The letters of the alphabet are cut n 
a circle of wood, near its circumference, 
and the circle being made to turn on a 


pole, the letter wanted 1 18 n be- W 
fore 
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fore an opening at the top of it, and A 
light placed behind the letter (Plate IV. 
Fig. 1 and 2.) — method of uling this 


machine, p. 161—a teleſcope is necef- | 
ſary when the diſtance is conſiderable, 


p. 162—particular purpoſes to which 


this machine may be applied, p. 163. 


RE CRE A TION LI. p. 164. 
Auricular correſpondence; 


Two bells are placed at the top of a build- 
ing, and the letters of the alphabet are 
expreſſed by the number of firokes on 
one or both bells — a corre Þondence 


may be carried on by this contrivance, 


where that of the laſt recreation can have 


no effect. | 


VoL. J. Sue M E- 
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MECHANICS, 


DEFINITIONS | p. 169 
APHORISMS 25 | 172 

: Properties of moving bodies, aph. 1 to 
12.— Properties of pendulums, aph. 12 
to 16.—Of the mechanic powers, aph. 


16 to 26.—Of compound machines, 
ap. 26, to the ang: 


R ECR EATI ON Ini. p. 180. 
To conſiruct a mechanical dial without 
wheels, Spring, or weight, 


This dial conſiſts of a hollow cylinder, 


El. VI. Eig. 1 and 2. ) on the ends of 

whoſe axis are wound two ſtrings, the 
other ends of which are faſtened to the 
top of the wainſcot. Within the cy- 

linder are five partitions, and between 
them water is placed, which paſſing, 


7 * 
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by a ſmall hole, from one partition to 
the other, cauſes the cylinder to de- 
ſcend ſlowly and ſhow the hour, by 


the ends of the axis pointing to a table 
of numbers on the wainſcot. 


RECREATION IIV. p. 183 
A dial to ſhow the hour by gradually de- 
ſcending an inclined plane. 


It conſiſts of two parallel plates connect- 
ed by a hoop (Plate VI. Fig. 3 and 4.) 
Between the plates are a train of wheels, 
and on the outſide is a weight, which 
is faſtened to the center wheel, and 
therefore cauſes the dial to deſcend in a 
regular progreſſion— this dial will go 
for any time, according to the length 
of the inclined plane, p. 186. 


3 82 | R E- 
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RECREATION LV. p. 187 


A clock to go perpetually by the influence of | 
1 8 the celeſtial bodies. 


This clock is of the common conftruc- 
tion, but is placed againſt a wall by 
which the tide flows, and is moved by 
that, as that is by the moon, &c. 


1 RECREATION LVI. p-. 190 
The inſerutable hel. 


The inſcrutability of this lock arifes from 
the combinations of the moveable parts 
of the ward of the key, with the dif- 

ferent poſitions in which the ſcutcheon 
before the lock may be placed, (Plate 
VII. Fig. 1. and 2.) which make it 

more than eleven thouſand four hun- 
dred and ninety-ſix millions to one, 
at every trial, that a ſtranger does not 


open 
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open the lock ; which however is opened 
inſtantly by the owner. 


RECREATION LVII. p. 193 
So to di 1005 a hand. mill, to grind corn, &c. 
that being once put in motion, it ſhall 


animal power, 


—a deſcription of that machine (Plate 


mill connected with it muſt be inceſſant 


alſo—this machine may be applied to 


other uſeful purpoſes. 


8 3 REC RE- 


work inceſſantly without the aſſiſtance of any 
This mill is to be moved by a ſmoke jack 
VII. Fig. 3.)—as the motion of the 


jack is inceſſant while there 1s ſmoke 
in the chimney, the motion of the 
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RECREATION LVIIL p.195 


A carriage 70 go without any force but 
_ what it receives from the paſſengers. 


| This carriage is moved by machinery 
(Plate VIII. Fig. and 2.) contained in 
4 box - that is placed behind it, and 
is worked by the footman might be 
moved, with equal or greater facility, 
by the perſon who ſits in it, p. 199— 
the uſe or convenience of this carriage. 


RECREATION LIX. p. 198 
The catapuita, 

This machine (Plate IX, Fig. 1.) uſed by 

the ancients to throw darts againſt their 

enemies—amazing force of ſome darts 


(note)—uſle to which this machine my 


be "—_— b. 199. 


RECRE- 
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RECREATION LX. p.200 
To ſail as faſt, with a fair wind, by land 
A 
By a ſailing chariot, or boat fixed on four 
wheels, (Plate IX. Fig. 2.) — its ſur- 
priſing velocity ſimilar machine to go 
on the ice, p. 201. i 


RECREATION LXI. p. 202 | 
To ſale by land againſt the wind. 5 | 
The body of this machine is ſimilar to i 
that in the laſt recreation, (Plate X. = / 
Fig. 1.) but on the inſide there are wheels i 
that are worked by the maſt, which is 2 
turned round by the force of the wind | 
againſt its wings; and the wheels within ll 
the machine communicating with thoſe | 
on which it runs, drive it forward—the | 


advan- 
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advantages and inconveniencies attend- 
ing this machine, p. 203, 


RECREATION LXIL p.24 
2 he uninvertible e 


Thie carriage conflis of a hollow globe, 


ſurrounded by two perpendicular and 
two horizontal braſs or iron ee in 


which its moves freely every way: 

two wheels are fixed to two perpen- 
dicular pieces; and at the bottom of 
the globe is a weight that Keeps it con- 
ſſtantly upright—the great utility of 
this carriage in certain circumſtances, 
p. 206 account of the trial of a ſimilar 
machine, p. 207. 


RECRE- 
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RECREATION LXIII. p. 209 


Ti be columnar dial. 


The caſe of this dial is a hollow column, 
in the baſe of which is the wheel that 


guides the hour and minute hands; and 
in the capital is the machinery that 
ſtrikes the hours. On the ſhaft of the 


column the hours are marked by hori- 
zontal lines, to which an index points 


as it deſcends from the top of the ſhaft 
to the bottom; and on the baſe is a circle 


of minutes, marked by a hand hxed on 
the end of the wheel within, 


RECREATION LXIV. p.214 


An air chronometer. 


This chronometer conſiſts of a glaſs tube, 
wherein a piſton is placed, that has a 


cock by which the ſubjacent air is ſuf- 


fered 
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fered to paſs very ſlowly : as this piſtore 
deſcends it ſhows the hours, by divi- 
ſions marked on the tube—a dial may 

be added to this chronometer, the hand 

of which may be moved by the ſtring 

_ that is Joined to the Piſton. 


RECREATION LXV. p. 227 
The Jam þ cbronometer. 


Tbe ſhadow of a ſtyle placed before a lamp 
is thrown upon a frame covered with 
oiled paper, on which the hours and 

their diviſions are marked. This in- 
ftrument may be made ornamental as 
well as uſeful. 


RE CREATION LXVI. p.219 
The nocturnal dial. 
This dial conſiſts of two large and three 


ſmall wheels, a weight, a lamp, and a 
hollow 


* 
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hollow cone. Through one of the large 
wheels, which is placed in the front of 
the machine, the figures for the hours 

are cut, on each of which the light 
of the lamp is directed to fall, by the 
hollow cone, in a regular progreſſion 
this dial may be made to ſound the 
hours, or ſerve as an alarum, p. 221— 
method of making this machine exhibit 
a pleaſing repreſentation, p. 222. | 


THE END OF THE FIRST VOLUME, 


